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Abstract of the Dissertation 
The Identities of Undergraduate Mathematics Peer Tutors within the Figured World of a 
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San Diego State University, 2019 
 
Professor Susan Nickerson, Chair 
 
According to the recent MAA National Study of College Calculus (Bressoud, Mesa, & 
Rasmussen, 2015) more than a third of US Calculus I students come in contact with 
undergraduate mathematics peer tutors (UMPTs) and mathematics tutoring has the ability to 
influence affect as well as academic learning, but, undergraduate mathematics tutoring is under 
researched (Mills, Tallman, & Rickard, 2017). We need to understand the context and UMPTs’ 
identities in order to shape best tutoring practices and inform future research. This dissertation is 
an ethnography of a mathematics learning center (MLC) at a public university examined from 
the perspective of the UMPTs and through the theoretical perspective of figured worlds.  
Data was collected in the form of field observations, a survey distributed to tutors in the 
center, and a series of case studies. Four tutors were observed tutoring. They participated in 
stimulated recall interviews about their tutoring, and completed a semi-structured final interview.  
One primary finding is that the MLC plays an important social role for UMPTs beyond its 
xvii 
 
academic and professional function and that they desire students to enter into similar enactments 
as found in their mathematical community. This was apparent in the participants’ descriptions of 
the physical space, cultural artifacts, key social groups, and in analysis of both tutoring and non-
tutoring enactments that took place in the MLC. The mediating role of cultural artifacts authored 
roles of autonomy for students and facilitated collaboration and community. 
UMPTs navigate a role as “almost peers” within their tutoring interactions in the MLC. 
Their identity enactments require significant and ongoing negotiation as they feel students may 
enter the MLC with different goals and attempt to position themselves and tutors in alternative 
roles. UMPTs emphasize understanding mathematics and students having a positive affect as 
central goals in their tutoring interactions.  
These results yield several implications for practice within MLCs. Suggestions are also 
made for future research on UMPTs and MLCs including further considering their non-
academic/social roles for both undergraduate tutors and students seeking tutoring. 
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Chapter 1: Why Study Tutors? 
According to the recent MAA National Study of College Calculus (Bressoud, Mesa, & 
Rasmussen, 2015), a study that collected data from mathematics departments, faculty, and 
students in a stratified random sample of over 200 non-profit colleges and universities across the 
United States, almost all calculus-offering institutions in the United States offer mathematics 
tutoring on campus. Of these calculus-offering postsecondary institutions, nearly 90% utilize 
undergraduates as mathematics tutors for other undergraduates. Furthermore, 40% of Calculus I 
students surveyed in that study reported that they had utilized an on-campus tutoring center for 
mathematics at least once during the course. The study also showed that merely the existence of 
a mathematics tutoring center on campus improved student attitudes toward mathematics 
(Bressoud et al., 2015). Clearly, undergraduate mathematics peer tutors (UMPTs) can play an 
important role in mathematical learning at the college level if, as this study suggests, more than a 
third of students encounter them during a single key course, and if the presence of mathematics 
tutoring on campus can influence affect as well as academic learning. Affective factors, such as a 
sense of belonging and self-efficacy, have been found key in retaining students in STEM fields 
of study, particularly women and underrepresented minorities (Olson & Riordan, 2012) so the 
impact of an MLC and UMPTs on students may have ramifications beyond academic gains. 
I have a personal interest in undergraduate mathematics tutoring as my own varied 
experiences as a mathematics tutor at several institutions eventually led me to pursue my PhD in 
mathematics education. I found that in a one-on-one interaction with a student in a mathematics 
tutoring context I was positioned in a sometimes-ill-defined social space. I was a peer, but also 
an educator. I was sometimes an academic or personal counselor as well; someone to listen, as 
well as someone to explain mathematics. My job was to make mathematics make more sense for 
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a very particular student I may have never met before and who was present right then, with the 
expectation that I would help. I had very little control over the student’s mathematical education 
– no say in curriculum, pacing, homework sets, exam problems, and grading criteria. Yet, as a 
tutor, I was expected by my students to play an important role in their education. Working as I 
did in a drop-in tutoring center increased the need for rapid social and mathematical negotiations. 
What was this student I had never met before really looking to accomplish in our interaction? 
When I entered graduate school and taught in a classroom, I found the experience was 
quite different. There was an expectation of a continuity in my relationship with my students, 
greater control of things like grading and the selection of homework problems, and the pressure 
to help my students succeed was distributed across many students and a whole semester instead 
of a single interaction with a single student. 
My experience was not unique. Others have found that the role of an undergraduate tutor 
differs from that of a classroom instructor, and that the role of a tutor varies by context and is 
generally not well-defined for students or tutors (Colvin, 2007; Solomon, Croft, & Lawson, 
2010; Topping, 1996). The tutor may see themselves in the role of teacher or peer, or they may 
view tutoring as something else entirely. An undergraduate tutor can choose the focus of the 
interaction or follow the students’ lead. When tutors are the ones to select mathematics problems, 
undergraduate tutors can select problems that have high cognitive demand or reduce the 
cognitive demand of given problems with over scaffolding (Roscoe & Chi, 2007). Even in 
centers such as the one studied here where most interactions are around a student-selected 
homework problem, tutors still must decide how much information they will give and how much 
they will seek to elicit from the student.  
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Each of these choices has the potential to impact the quality of instruction and 
educational outcomes of their students. These distinctions and the variety of ways that they can 
be manifested mean that we cannot simply apply studies of undergraduate mathematics 
classroom educators or peer interactions around mathematics directly to UMPTs and their 
tutoring interactions within a mathematics learning center. Instead we need to empirically 
investigate UMPTs as a particular group of mathematics educators in a distinctive educational 
space who play an important role in undergraduate mathematics education in the United States. 
Currently, there is a lack of research in mathematics tutoring at the undergraduate levels 
(Mills et al., 2017). We have a need first to understand the undergraduate tutor and the complex 
interaction that is undergraduate mathematics tutoring before we can begin to empirically 
examine best practices within a tutoring interaction and in tutor training. In this study, I elicited 
the perspectives of a broad sample of UMPTs within a single mathematics learning center 
(MLC) and observe and analyze how they view themselves as tutors and how they conduct 
themselves within the tutoring interaction and the MLC. Who a person believes him- or herself 
to be (their role) and what they desire to achieve in an interaction (their goal) shape their 
enactments reflexively as they interact within nested social contexts from the micro (i.e. dyad of 
a tutor-tutee) to the macro (i.e. historical cultural values). In this study, I sought to understand 
UMPTs constructed identities in their activity and in their interpretations of their own 
enactments. I take the perspective of an interdependent self and of identities as being socially 
defined, context dependent, and revealed in interactions, especially in the interpretations that 
individuals bring to and take from interactions, to answer my research questions: 
1. How do undergraduate mathematics peer tutors describe the figured world of a 
mathematics learning center? 
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2. What tutor identities are apparent from observation, self-report, and tutoring enactments? 
3. What distinguishes different types of tutor identities? 
My perspective is a sociocultural view of identity and my particular framework is that of figured 
worlds (Holland, Lachicotte, Skinner, & Cain, 1998). Simply, a figured world is defined as a 
social space populated by individuals who act ‘as-if’ there are shared meanings in roles, actions, 
artifacts, goals, and values. 
Figured Worlds and Identity 
A classroom is one example of a figured world. Within a classroom, there is a teacher 
who has agency to decide what role he or she will adopt through positioning and authoring in 
various enactments. Authoring and positioning are the ways in which an individual selects and 
enacts a particular identity role so that others will see them as a certain ‘kind of person.’ They 
may author the role of an authoritarian teacher or choose to position themselves as more relaxed 
in relation to their students. Similarly, a student may author a role as a class clown or jock, 
position their identity in the classroom by contributing to academic discourse or merely 
observing, have a goal of achieving the feeling of understanding or be content to just focus on 
getting good grades. The figured world is created by the interactions of individuals and the 
identities they bring to those interactions, and in turn an individual’s identity is created and 
recreated through interactions in the figured world. In continued interactions, each individual 
contributes to the whole ‘as-if’ realm and is shaped by it as well. For example, a student may 
have been a student eager to share answers one year. However, in a subsequent year when their 
teacher has different standards of mathematical reasoning, the student shifts to remain quiet until 
he can explain his reasoning instead of blurting out the answer. Perhaps this same teacher is 
more authoritarian with the students that tend to be disruptive. Perhaps this teacher is more 
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upbeat in the first class of the morning where his or her goal is getting students to talk. These are 
all possible examples of how a classroom can form a figured world from the authored roles, bids 
for position, and goal-driven enactments of the individuals with it, while the roles and goals that 
come to be normalized within that figured world then reflexively influence future authoring, 
positioning, and goals. 
In a similar way, the interaction of a tutor and a student takes place in and shapes a 
figured world, but one that is less well-defined for the participants than that of a classroom 
(Colvin, 2007). One can easily argue that most undergraduate students and their professors have 
shared meanings of what a teacher or professor can and should be, their possible roles, goals, and 
values. Can the same be assumed about tutors and the students that they work with? That is, can 
the tutor and student in the interaction assume that their beliefs about what it means to have the 
role of tutor or student (or a particular type of tutor or student) are understood and shared by the 
other? The role or roles that one takes up in a figured world and how one understands oneself 
within it is what I define as identity. Holland et al. (1998) emphasize in their theory that these 
ways of interacting are like roles and often conform to archetypes, but also emphasize that they 
are not static. 
A figured world relies on the ongoing understanding, reformation, and creation of roles 
and of the positioning work of the individuals within it – that is, it rests on identities (Holland et 
al., 1998). For formality, I define identity as performances and the meanings attributed to those 
performances by the performer that occur in human interactions in the context of a figured world. 
Identity as a construct has been widely used within several theoretical frameworks in 
mathematics and science education (e. g., Carlone, Webb, Archer, & Taylor, 2015; Gee, 2000; 
Herbel-Eisenmann, Wagner, Johnson, Suh, & Figueras, 2015; Martin, 2007; Nasir & de Royston, 
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2013; Philipp, 2007; Sfard & Prusak, 2005). For the purpose of this study, I consider identity as 
it is defined within the framework of figured worlds (Holland et al., 1998). Here identity is 
constructed as a combination of the personal with the collective; it is an image of the self as 
revealed in activity. Identity within figured worlds is reflexive where the individual acts as if 
they have the role of a certain kind of person and perform specific actions to reach their goals, 
and in turn others interact and react in ways that affirm, modify, or reject the enactment. The 
choice of an individual in how they will react to an enactment stems from the meanings they 
attribute to it based on their perceptions of their own role in the situation and the goals that they 
are trying to reach. 
Studies of student and teacher identities have highlighted that identity as I have defined it 
can be a key piece in how individuals interact in educational settings. For example, researchers 
have examined how teachers enact their teaching while negotiating the complexities of their 
identities created from their own past experiences, reform efforts and professional development, 
concerns about their own capabilities, beliefs about the nature of mathematics, and pressures of 
expectations from students, parents, and administrators (Battey & Franke, 2008; Cross Francis, 
2014; Hodges & Cady, 2012; Ma & Singer-Gabella, 2011). Researchers have also explained how 
identities also play a role in and are reflexively shaped by peer interactions around mathematics 
(Esmonde & Langer-Osuna, 2013; Horn, 2008; Wood, 2013). Large numbers of studies have 
investigated teachers’ beliefs about teaching and learning and about themselves. Some of these 
studies consider beliefs to be reified constructs in the cognitivist sense that the individual 
acquires and carries with them across contexts. However, in my dissertation and in many other 
studies, beliefs are interpreted to be more dynamic and visible in activities that connect past and 
present performances within particular social contexts, such as is described in the Patterns of  
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Participation theoretic lens (Skott, 2015). These figured worlds of teaching and of peer 
interaction are similar to stages where characters play out their parts, usually with some 
improvisation, but the majority of the time within roles and activities that are presumed to have 
clear meanings and values for each participant. However, the tutor works in a figured world 
where they are not solely classroom teacher nor peer, but something like and unlike both, and the 
stage-play they are enacting is far less well-known. There is not only the difference between 
what a tutor does compared to the enactments of a classroom teacher or a peer, but there is also 
the difference in that much less about the tutoring interaction is normalized as a cultural artifact 
compared to those interactions (Colvin, 2007). It is the difference between doing an improv 
sketch of Romeo and Juliet, a play familiar to most English-speaking adults, and doing an 
improv sketch of Cymbeline, a play most Americans have never read or seen. Understanding 
how UMPTs author their role or roles with students and each other within that space and those 
tutoring and social interactions is an important first step. Understanding this can inform faculty 
and supervisors as they make hiring and evaluative decisions and design professional 
development in order to improve the quality of the tutoring interaction and ultimately 
mathematics students’ learning. 
The definition of identity in figured worlds and the broader framework has many 
parallels with other theories of identity – notably those of Harré and of Sfard (Herbel-Eisenmann 
et al., 2015; Sfard & Prusak, 2005) – but is not identical to those theories. A greater discussion of 
figured worlds, my particular use of the theory for this study, and a comparison to other relevant 
theories of identity can be found in Chapter 2.  
According to the figured world framework, a tutor holding a particular goal, such as the 
student with whom they are paired having demonstrated a deeper understanding of the material, 
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or a tutor seeking to author a role, that of a friendly peer, doesn’t mean that the goal or role will 
be accepted as enacted without question or understood as intended by the student. Within this 
complicated space, mathematical teaching and learning is expected to, and does, take place. It is 
important to note that the figured worlds view of identity is not blind to issues of ethnicity, 
gender, sexual orientation or other largely fixed markers often addressed in critical theories of 
identity. People encounter narratives born of historical significance as well as a distribution of 
power (Urrieta, 2007). However, I choose to focus on identity as specific to enactments within 
specific activities rather than foregrounding these factors..  
The student, too, has goals for the interaction and has positioned him- or herself in 
relation to what they believe is the role of the tutor. When the perspectives of roles, goals, or 
both do not align for the interlocuters in an interaction, negotiation (often implicit) must take 
place. The tutor may defer to what they think that the student wants, or who they think they 
student wants them to be, or vice versa. Within a social space, social cohesion is generally 
valued and so what an individual thinks others want from them or for them can become part of 
their self-perception and influence their enactments (Cross Francis, 2014; Holland et al., 1998).  
The centrality of the idea of conflicting beliefs about roles and goals working together to 
inform a tutor’s identity and enactments warrants a further example. In an example from outside 
of mathematics education for a moment, Holland et al. (1998) share a story from anthropological 
work in Nepal that describes an enactment that only makes sense when the underlying conflicts, 
inter- and intrapersonal, of beliefs or goals is understood. A lower-caste woman was invited over 
to speak with a researcher, but when she arrived a higher-caste woman was still there talking 
with the researcher on a second-floor balcony. The researcher called down for the lower-caste 
woman to come up, but this presented a conflict for her. The stairway to the balcony was inside 
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of the house through the kitchen and as a low-caste woman it was taboo for her to enter the 
house and particularly to pass through an area where food was prepared or eaten by another 
caste. Her cultural beliefs, likely strengthened by the presence of the higher-caste woman and an 
assumption of her beliefs, constrained taking the stairs. Yet, she was bidden to come up to the 
balcony by someone with a role of authority – both by being researcher and it being the 
researcher’s home. Her solution to her conflicts of perceived and/or held beliefs and the clear 
goal of the researcher was to climb the lattice on the side of the house to reach the balcony 
(Holland et al., 1998). In order to understand UMPTs and their actions, it is necessary like  
Holland et al. (1998) to consider as widely as possible how UMPT identities are authored and 
how potential conflicts may be present within a particular enactment. Otherwise, it is far too 
likely that we are left scratching our heads when an UMPT analogously climbs a lattice instead 
of taking the stairs – for example when a tutor who has reported that they sit at eye-level because 
they value being seen as equal to students chooses to stand above them instead of sitting beside 
them during an interaction. What other beliefs might be at play in that enactment? 
Identity is important in teaching and learning interactions because an individual’s identity 
is the framework for how they understand much of what goes on in a teaching interaction as well 
as what actions they can and cannot or should or should not take, and even what sort of future 
identities are possible for them to become. Thus, identity has been the focus of studies of both 
teachers and students at many levels of instruction and across many academic subjects (Gee, 
2000). In what follows I will briefly summarize an overview of several studies on both 
mathematics teachers’ and mathematics students’ identities, because these inform both my 
theoretical lens and my methodological choices. I will then broadly discuss the current state of 
research in undergraduate mathematics tutoring, saving a more in-depth treatment of several 
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tutoring-specific studies in the next chapter. I will conclude the chapter by outlining my study 
and its contributions to the field. 
Mathematics Teacher Identities 
Here I have summarized literature on mathematics teachers’ identities, though the role of 
an UMPT is not identical to the role of university instructors or other classroom-based 
mathematics educators. In many ways, UMPTs function more like a knowledgeable peer in a 
study group or an in-class discussion. However, they are also given authority and responsibility 
for the learning of others in prescribed ways that are not found in the peer study group or in-class 
discussion. A theme that emerged during this study is that UMPTs often ground their 
understanding of their role as a tutor in comparison to classroom instructors; they see their role 
as distinct, but also with some similarities. Identities are often defined by individuals by 
comparing and contrasting them with ‘the other’ in this way (Urrieta, 2007). Therefore, 
understanding how mathematics classroom teachers see themselves and their roles can reveal 
how the tutor’s perceptions of what it means to be a tutor compare to a teacher’s identity beliefs 
as enacted in their classrooms. 
Studies of teacher identities largely come to the same conclusion: teaching is a complex 
activity and there are many forces at work on a teacher that inform their actions in the classroom. 
Teachers’ and preservice teachers’ actions and understandings are informed by their history-in-
person. History-in-person refers to the ‘sediment’ of past experiences that over time form and 
reform an individual’s patterns of participation (Holland & Lave, 2009; Skott, 2015; Urrieta, 
2007). As discussed in the next chapter, identity is enacted by an individual in a social context as 
they draw on internalized dialogs (heteroglossia) and unconscious patterns of behavior (habitus) 
that they have developed in similar contexts over time (Holland et al., 1998). As Philipp (2007) 
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puts it: “[T]he way one makes sense of his or her world not only defines that person for the 
world but also defines the world for that person.” (p. 257). Philipp here is talking about beliefs 
but defines them and their effects in a way that suggests a system of these beliefs is close to the 
figured world definition of identity, though from a more cognitivist perspective that emphasizes 
the individual’s reified sense-making processes over contextualized enactments. Philipp (2007) 
soon after posits that research on teacher identity is research that attends simultaneously to 
teacher beliefs and teacher affect.  Attending to multiple, perhaps conflicting, beliefs and feelings 
is how complex enactments are created by the individual (Cross Francis, 2014; Holland et al., 
1998). Sense-making, that is, the continued creation and reconciliation of beliefs, is a great part 
of how identities are formed and how they influence future actions (Holland et al., 1998). Thus, a 
discussion of identity sooner or later must touch on beliefs as well as affect, which both are 
informed by past and current experiences and together shape identity enactments (see Figure 1). 
 
Figure 1. Complex interrelatedness of context, enactment, and identity within a figured world framework. 
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Teacher Beliefs 
A seminal study connecting teacher beliefs and actions is that of Thompson (1984). 
Thompson did in-depth case studies of three experienced junior high mathematics teachers 
including observations, stimulated recall sessions, and interviews over four weeks with each 
teacher. She found that differences between teachers’ conceptions of mathematics and 
mathematics education as well as beliefs not specific to mathematics teaching could be observed 
to have influence on their teaching practices. Her conclusion was that  
[A]ny attempt to improve the quality of mathematics teaching must begin with 
an understanding of the conceptions held by the teachers and how these are 
related to their instructional practice. (Thompson, 1984, p. 106) [emphasis mine] 
While this study did not result in specific recommendations for practices either for teachers or 
for teacher professional development, it opened the door to many further studies of teachers’ 
beliefs and their implications. In historical context, it makes sense that Thompson couches 
beliefs in cognitivist terms. From a more sociocultural perspective like figured worlds, we 
wouldn’t say that a teacher ‘holds a belief’ that they carry with them across contexts, so much as 
they enact beliefs within particular contexts. So, too, we must begin to understand the beliefs of 
tutors in order to understand their implications. 
The significance of this is that many studies of beliefs include self-reports as data because 
actions that appear similar may result from very different ‘systems of beliefs’ (Battey & Franke, 
2008). Thus, one cannot rely entirely upon observation. But there is also difficulty, sometimes, in 
reconciling self-report and seemingly contrary observed actions (Cross Francis, 2014; Philipp, 
2007). In the context of my framework, it makes less sense to talk about either observation or 
reported interpretation ‘conflicting’ as these studies frame it, and makes more sense to talk about 
different figured worlds affording different enactments of a complex and context-sensitive 
history-in-person. 
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Cross Francis (2014) conducted a study exploring why teacher’s stated beliefs about the 
nature of mathematics and ideal mathematics teaching and learning may not be accompanied by 
classroom actions entirely aligned with those beliefs. Cross Francis explored what other factors 
were placing pressure on teachers to act in ways that may not have been aligned with their 
reported beliefs about mathematics or ideal mathematics instruction. Fifteen elementary school 
teachers were studied over the course of three years. The data collected included interviews, e-
mail correspondence between the researcher and teachers, classroom observations, and 
discussions of videos where the teacher and researcher would watch and discuss a video 
recording of a classroom episode. Cross Francis' (2014) conclusion is that teachers hold a 
coherent system of beliefs drawn from many, sometimes competing, sources and these beliefs 
work together as a constellation to determine actions within social interactions. So, too, within a 
figured world individuals enact their authored identities based on their beliefs about their own 
role, how best to reach their goals, and their perception of others’ expectations (Holland et al., 
1998; Philipp, 2007). The difference between the framing of figured worlds and that used by 
Cross Francis (2014) is that the later considers the constellations of beliefs to be more stable 
across contexts, with different beliefs simply foregrounded, while in the former, the constellation 
itself shifts in response to the different contexts of different figured worlds. The teachers were 
found to base their actions not only on their own beliefs about ideal instruction or the nature of 
mathematics but also from beliefs about the capabilities of students and the expectations of 
students, parents, and administrators. Where these conflicted, a teacher had to negotiate and 
enact something that would be aligned with the constellation of beliefs rather than just their 
personal views on what was ideal mathematics instruction (Cross Francis, 2014; Peressini, 
Borko, Romagnano, Knuth, & Willis, 2004; Philipp, 2007). For example, one teacher sent home 
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worksheets not because she viewed them as valuable for her students’ education, but because of 
her belief that they were expected and desired by parents, and because of the value she placed on 
keeping parents happy.  
For a mathematics tutor, there is a constellation of beliefs, some of which may appear to 
be at odds, that form their perspective and their enactments of what it means to be a tutor in a 
drop-in mathematics learning center. This constellation of beliefs must be negotiated into 
enactments for each particular tutoring interaction and will vary across different contexts. The 
tutor’s identity is, in many ways, built from these beliefs over time, but is also a persistent sense 
of self that navigates beliefs in the moment (Gee, 2000). Their own beliefs about the nature of 
mathematics and learning mathematics, the training and expectations within the mathematics 
tutoring center, the perceived goals that students have for their tutoring, and the importance 
placed on actors outside of the tutoring center are all part of the constellation. These are 
considered along with the other side of the interaction – the student – and the beliefs and identity 
that the tutor believes that they bring to the table as revealed in the student’s actions. The figured 
world of mathematics tutoring, like any other, is co-created by the interactions of individuals, 
and individuals enter figured worlds not as blank slates but with trajectories of activity built up 
into their history-in-person and patterns of participation (Holland et al., 1998; Holland & Lave, 
2009; Skott, 2015; Urrieta, 2007). 
Ma and Singer-Gabella (2011) studied eleven preservice elementary school teachers’ 
navigation of reform mathematics teaching over a semester-long methods course in mathematics 
education. The course was the first mathematics-specific methods course most of the students 
had taken as part of an undergraduate elementary education program. Most students were in the 
second year of the program and had not yet taught in a K-12 classroom, but coursework included 
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practice teaching to their peers. Of interest is that the preservice teachers’ enculturation into 
reform mathematics teaching was not seamless and was at times resisted by the preservice 
teachers as evident through their choices when acting as the teacher and in their reactions to 
others teaching as well as their views revealed in course discussions. The instructors and students 
of the course had to repeatedly reinforce, define, and negotiate what it means to be a teacher in 
the world of reform mathematics instruction as most of the preservice teachers would revert to 
traditional understandings of what it means to teach mathematics (e.g., direct explanation of 
procedures rather than guided inquiry attending to student thinking). The researchers asserted 
that the preservice teachers’ past experiences influenced their developing teacher identities. Their 
previous experiences as students solely in traditional mathematics classrooms constrained their 
understanding of what it meant to be and to become a mathematics teacher. These 
understandings contrasted with those of the course instructors and researchers and caused many 
of the preservice teachers to reexamine and renegotiate within a safe context what it means to be 
a mathematics teacher in the context of the desirability of reform mathematics instruction in the 
context of their methods course. The preservice teachers had well-formed identities of what it 
meant to be a mathematics student that had been formed by past experiences but these identities, 
like all identities viewed from within the figured world framework, depended for their expression 
on others, such as the instructors of the course, taking on certain meanings in their roles as 
mathematics teachers. The preservice teachers seemed to be reverting toward similar enactments 
of mathematics teacher identities that they had encountered as students. The researchers 
conjectured this may have been in part in order to not have to reevaluate the student identities 
that they had already developed. 
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Unlike these preservice teachers, the tutor in a learning center often does not have the 
same level of training or feedback on their tutoring strategies, nor the same amount of time and 
space for explicit definition, negotiation, or reinforcement of their developing identities in 
preparation to become mathematics educators. Tutors may have never been tutored themselves, 
so where do their initial ideas about what it means to be a tutor come from? In this study, we 
learn that different participants’ different background experiences informed what the individual 
thought about the goals of tutoring and what it means to be a tutor.  
Furthermore, the tutoring interaction involves students as well as tutors. UMPTs bring to 
the interaction their understandings of what it means be positioned in the role of a student or of a 
tutor, and so does the student they are tutoring. Thus, the interaction may be ill-defined even if 
an UMPT has a well-developed sense of self in enacting the role of a tutor in the context of the 
MLC. A tutoring interaction with an individual student rarely defines a goal explicitly, or fits 
neatly into an existing, shared script for the tutor and student, and thus leaves the tutor to 
constantly engage in non-seamless, implicit negotiation throughout the interaction. The focus of 
my study is how UMPTs understand themselves within the figured world of tutoring, that is: 
what role or roles are UMPTs drawing from to develop their idea of what it means to be a tutor 
as they engage in particular enactments. For example, I was exploring if the role of a teacher or a 
peer in another figured world helps them make sense of their interactions, and if so, how that 
alters what a tutor does within an interaction with a student.  
Hodges and Cady's (2012) work is similar to that of Cross Francis (2014) in that they 
investigated how a complex constellation of teacher beliefs leads to specific enactments in the 
context of their classrooms. However, Hodge and Cady’s (2012) study is a long-term case study 
of a secondary mathematics teacher rather than elementary teachers of many subjects and looks 
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explicitly at the development of her identity as a teacher. They conducted a case study on a 
single middle school teacher across the first three years of her teaching experience, including 
participation in professional development, in order to trace the development of a teacher’s 
identity over time. Data derived from a series of semi-structured interviews, field notes from 
classroom observations, and artifacts collected by the teacher in her classroom. They found that 
the teacher’s teacher identity was constructed from a persistent sense of self (a core identity – see 
Gee, 2000) and her experiences, such as her own time as a student of mathematics or in the 
professional development she received as a teacher. However, they also found that the enactment 
of that identity in a particular interaction was reflective of the in-the-moment realities as well as 
her perception of herself. Unlike Cross Francis (2014), Ma and Singer-Gabella (2011) did not 
frame the teacher’s beliefs as conflicting with her enactments so much as her enactments forming 
in a particular context and informed by the beliefs most salient to her at the time. 
The teacher came into teaching and into the professional development program with a 
sense that she wanted to be better – and different – than she felt her own mathematics teachers 
had been. This led her to embrace the message of the reform mathematics teaching professional 
development. But her identity and actions also were shaped by other external pressures, such as 
the traditional curriculum chosen by the school district, and her students’ expectations that her 
job was to teach procedures and provide correct answers (Hodges & Cady, 2012). The demands 
of her own system of beliefs led to a classroom where discussion of conceptual mathematics was 
prized, but student evaluation remained very procedural. These beliefs had to be negotiated as 
they were enacted as she authored her role as certain kind of teacher. The tutor similarly has a 
sense of self, a core identity, that navigates this constellation of beliefs as well as affective states 
and creates an enacted identity. The repeated choices made within this heteroglossia (many 
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voices, or in this case potentially competing beliefs or possible roles to be enacted) shape who 
the tutor believes him or herself to be so that identity enactments in a particular figured world 
and beliefs are reflexively constructed. 
Since Thompson (1984) foregrounded the importance of belief in shaping teachers’ 
enactments in the mathematics classroom, mathematics education has sought to understand both 
what teachers believe, and how their beliefs interact with other factors like experiences, outside 
pressure, and affect to create a teaching enactment. Cross Francis (2014) sought to understand 
what beliefs beyond those regarding mathematics and mathematics teaching could be influential 
and found a complex constellation of beliefs that fed into teachers enactments. Ma and Singer-
Gabella (2011) researched how preservice teachers’ preconceptions about mathematics and 
teaching hinder them from authoring roles that their course instructors would accept as being 
those of reform mathematics teachers. Hodges & Cady (2012) similarly discovered that past 
experiences and current expectations framed how a new teacher developed her sense of self and 
how that identity was enacted in her classroom. The studies I have discussed so far were 
primarily descriptive in nature, that is, they sought to understand the system of beliefs held by 
pre- or in-service teachers as they related to their enactments. Once the beliefs of teachers have 
been explored and connected to their teaching practices the logical next step is to consider how 
beliefs should be treated while attempting to alter teacher enactments through professional 
development.  
Identity and Shifting Enactments 
 Battey and Franke (2008) view a change in identity as being a key step in making 
professional development effective at supporting teacher growth and improving student learning. 
Rather than considering a more long-term development of a teacher’s identity, they wished to 
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know how a particular professional development course influenced identity and classroom 
behavior for teachers. Their framework of identity couched the term in long-term and stable 
patterns of enactments in a relatively fixed context rather than considering it cross-contextually. 
Within an elementary school a group of teachers participated in professional development 
working groups around mathematics teaching. The working group would meet after school and 
would work on mathematical tasks they could use in their classrooms – first as participants in the 
activity, and then considering how to use them as educators – as well as discussing mathematical 
teaching more generally.  
For this paper, two teachers were selected as case studies – Mrs. Brown and Mr. Gray – 
to highlight the effects of their different teacher identities on their participation in the 
professional development and their subsequent behavior in the classroom (Battey & Franke, 
2008). Mrs. Brown was a former typing instructor, and this combined with a belief that in the 
“real world” mathematics was only about getting the right answer led her to emphasize drills, 
speed, and memorization in her classroom. In professional development, she wanted to know the 
formula for problems or concepts she would be teaching so as to teach efficiently and quickly. 
Mr. Gray, by contrast, felt that he did not have a strong enough foundation in mathematics to 
teach anything but precisely what was in the textbook. Over the course of the professional 
development he was almost entirely silent in groupwork. He believed that it was important to 
empower students to understand mathematics and to have more than one way to solve each 
problem. However, his self-perception as someone weak in mathematics initially kept him 
strictly following the textbook in his classroom at the beginning of the study. By the end of the 
study, his classroom involved student presentation of ideas, groupwork, and he had enrolled in a 
community college algebra course to improve his understanding of the material, which the 
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authors attributed to a shift in his teacher identity toward greater self-efficacy and ability to both 
understand and teach mathematics than he held at the beginning of professional development 
(Battey & Franke, 2008). 
Battey and Franke's (2008) study shows how two teachers can have similar classroom 
actions yet different identities as teachers – in the one case, central to Mrs. Brown’s identity as a 
mathematics teacher was a belief about what mathematics is, and in the other, central to Mr. 
Gray’s identity as a mathematics teacher was a belief about his own capabilities. Professional 
development needs to address multiple potential identities as sources of teacher actions in order 
to support teacher growth. In this case, Mrs. Brown showed very little change, but Mr. Gray 
through an increase in his mathematics self-efficacy felt empowered that he could guide his 
students to discover multiple solution paths to a problem that he initially struggled to solve. The 
authors end by pointing out that even a change in the identity of Mrs. Brown or Mr. Gray would 
not necessarily be enough to sustain change in their classrooms. This parallels the findings of 
Hodges and Cady (2012) that students, administrators, parents, and others also have agency to 
resist changes in established norms within the classroom – identity enactments must occur in 
context. This study also highlights the importance of collecting a corpus of data that includes 
self-report of beliefs as well as observations of enactments. 
With our currently limited research on UMPT identities as tutors, it was important, just as 
with these teachers, to both observe behavior and to elicit how tutors frame their own beliefs and 
identity in forming those enactments. There is more diversity in tutor beliefs than is evident by 
only looking at their actions, including, for example, decisions made by an UMPT in the moment 
if they do not immediately know how to solve a problem. Understanding who the UMPTs view 
themselves to be and how they use that identity to construct meanings within the tutoring 
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interaction is important as future research builds on an understanding of identity and beliefs 
toward UMPT professional development in best practices. 
Taken together these studies highlight the ways that a teacher’s identity can form and 
change over time, and how that identity as it relates to a constellation of beliefs can interact in 
complex ways with the competing demands of others. Both Cross Francis (2014) and Ma and 
Singer-Gabella (2011) emphasized the tensions between beliefs about mathematics and beliefs 
about what others want or expect and that all of these sources of beliefs need to be considered 
when determining what goal a pre- or in-service teacher is trying to achieve and therefore what 
role they enact in a particular context. Hodges and Cady (2012) reach similar conclusions in their 
longitudinal study of the development of the teacher identity of an individual, while Battey and 
Franke (2008) highlight the ways in which a person’s motivation for a particular enactment can 
be understood through the lens of identity and how professional development can help teachers 
to continue to develop their professional identities. 
While these studies do shed light on the complexities of identity within the teaching 
context, I re-emphasize that tutoring differs from teaching in important ways and so not all 
findings or methods will be applicable to a study of tutors. Some of these differences relate to the 
duration of the educator-student relationship, peer status, and the level of formal authority. 
Teachers and college instructors have a set group of students that they work with for an extended 
period of time – usually at least a semester or quarter, sometimes an entire year or more. They 
also are older than their students and have a specific, institutionalized authority within their 
classroom. The undergraduate mathematics peer tutor can have no formal authority and is closer 
in age; in some observed interactions, tutors seemed to have no authority at all. Students 
sometimes interacted with tutors as if they were a resource (like a solution manual), and less as if 
 22 
 
they were a knowledgeable instructor. Though in this study there were regular students who 
repeatedly visited the same tutor, there isn’t a presumption or expectation of time to form 
relationships and norms in the ways that they naturally occur within a classroom setting over a 
semester, and many observed tutoring interactions involved tutor-student pairs that had never 
worked together before. At the same time, the peer tutor is the same age as those they are 
tutoring and their level of authority within the interaction is not a cultural artifact (Colvin, 2007). 
In some ways, they are more like fellow students than other educators and so I will now 
summarize some research on student identities within mathematics. 
Mathematics Student Identities 
Since the focus of this study is on tutor identities within tutoring interactions, the student 
identity studies that I highlight will primarily be those that emphasize interaction around 
mathematics. These tend to be in a reform mathematics classroom utilizing small group 
discussions. While the teacher identities just summarized largely focused on identity formation 
over longer periods of time (years or even a lifetime) the studies here on students also highlight 
the multiple factors at play even within a smaller timeframe and interaction. For my study, I 
observed an UMPT’s interactions with individuals or small groups of students but was only able 
to access the development of that identity through self-report of the participating UMPT’s 
personal history. Thus, it is important to consider studies where the grain size is smaller – a 
single class period, for example. A core identity, that is, a persistent sense of self largely carried 
across interactions, takes time to develop, but an individual like a tutor in a complex interaction 
or a student in a small discussion group in a mathematics classroom can also take on different 
roles or identities in a short time frame (Gee, 2000). For example, a student may go from being 
in the self-perceived role of making peers laugh to being the individual with the role of 
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refocusing the group in the space of a few minutes. Likewise, a tutor can take on the role of a 
friend or peer commiserating about the difficulty of midterms and a moment later be giving a 
lecture-like explanation as if they were a teacher. 
 Wood (2013) analyzed video recording and transcripts of a single fourth-grader 
throughout a single mathematics lesson in an inquiry-based classroom to highlight the fluid 
nature of identity even over very short periods of time. Over the course of the lesson, Wood 
interprets “Jakeel” as taking on the role of a mathematical explainer capable of helping others 
understand the task, a mathematical student capable of learning the underlying mathematics, and 
a menial worker only capable of following directions and writing down what was dictated 
without demonstrating understanding. These roles were part of Jakeel’s understanding of himself 
based on his acceptance and authoring of them. However, these roles did not exist within Jakeel 
in a cognitivist or constructivist sense. The roles that Jakeel authored were appropriated in the 
Vygotskian sense from previous sociocultural experiences, and in the moment Jakeel relied on 
others to elicit or reinforce or reject them. Wood’s emphasis in this study is that while many 
researchers treat identity as something that is fixed or changes slowly and linearly over time, an 
individual may experience many micro-identities that may conflict with one another in their 
implications even in a single context over a short time-period. The road to a conception of one’s 
own mathematics (or other) identity as a semi-stable construct is not linear and may conflict with 
various in-the-moment experiences (Wood, 2013). This idea is relevant to my study of 
mathematics undergraduate tutors as the fluid, ill-defined nature of the interactions sometimes 
led to in-the-moment enactments that appeared to conflict with a tutor’s self-reported identity. 
This was not because the tutor intended to deceive me, but because an enacted identity is 
intrinsically contextual to a figured world and an interaction even if the individual believes that 
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they maintain a persistent sense of self (Gee, 2000; Holland et al., 1998). The tutor has a sense of 
what it means to be a tutor that plays an important role, but the demands of a particular student 
and other in-the-moment factors may often cause the UMPT to draw on other identity roles they 
have enacted or seen enacted in other situations to navigate the interaction. 
The study by Wood (2013) was limited in scope to mathematical talk and the 
mathematical identities of her participants. However, within a classroom it is not just 
mathematical work that influences identities and what is enacted within an interaction. Esmonde 
and Langer-Osuna (2013) acknowledge the many social spaces defined by the participants acting 
as if they share the same values and understandings of roles and actions within that space, that is 
the many figured worlds, that are intersecting or overlapping within a mathematics classroom at 
the high school level. For example, the figured world of mathematics is a place where 
mathematical knowledge and clear explanations are valued, and individuals can take on roles like 
teacher and learner or different kinds of mathematics students. But the figured world of the 
mathematics classroom also includes the social figured world of who is dating who among the 
students, and the broader cultural figured worlds where gender and race are important in 
determining positions of status. Their unit of study was a diverse small group of three students 
working together in a high school mathematics classroom over three weeks. The group consisted 
of a white male freshman and two African American female sophomores. Throughout their 
discussions, the male freshman was positioned as having power in mathematical discussions but 
was excluded from discussions of a social nature by the female sophomores. Power in this 
instance was subject-specific, not universal for all subjects discussed within the group. As 
sophomores, the female students had a different, more desirable social circle and chose to use 
those positions to exclude the white male – though they were willing to accept that he was better 
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at mathematics. In my study, tutoring interactions were observed to change based on social 
factors such as the tutor and student being friends outside of the MLC, the student’s reported 
major, and affective factors such as whether the tutor felt the student had the ‘right’ goals for the 
interaction. 
The studies by Esmonde and Langer-Osuna (2013) and Wood (2013) seem similar in that 
they are both considering rapid shifts in positioning and identity, however, Wood’s emphasis is 
on Jakeel’s identity – who am I in this situation? In that instance, the “who” changes but the 
figured world remains the same. Esmonde and Langer-Osuna, in contrast, are considering a 
change in the figured world in which the group was functioning – what situation am I in? The 
“where” changes and causes a shift in positioning and identity. In this study, UMPTs also 
reported what I would refer to as shifts in micro-identities in their tutoring enactments due to 
both external changes – such as the busyness of the math learning center – and internal changes – 
such as their own mood, as well as changes between the interactions such as working with a 
particularly rewarding or difficult type of student, or with different course content. 
It is important to acknowledge that within and through these shorter interactions and 
shifting roles, student identity, like that of a teacher, does form over time as well as in the 
moment. In a study where the timescale was four years of high school, Horn (2008) followed two 
students that had striking similarities in ability and experiences freshman year but ended with 
very different conceptions of mathematics and mathematical trajectories by high school 
graduation. Horn (2008) attributes these differences to how the different schools’ implicit and 
explicit messages about mathematics and the individual students became central to the students’ 
own mathematical identities. The two students did mathematics within two different schools with 
different curricular choices about their mathematics courses – tracking versus not – and different 
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levels of collaboration between teachers – high versus low. The broader influences of these 
interschool differences were seen to play out between the two students as they internalized over 
multiple years and courses implicit and explicit messages about themselves and mathematics.  
Similarly, context influences the tutoring interaction. A study by Solomon et al. (2010) in 
the UK found that the physical space of the tutoring center as distinct from the offices of 
professors, TAs, or tutors influenced the way that tutoring interactions were viewed by students. 
The culture of a university, of a mathematics department, and even that fostered by an individual 
instructor in a particular course have implications for how both tutors and students understand 
themselves and mathematics. This is one reason I collected data about the tutoring center as well 
as the tutors. For example, my data corpus included naturalistic observations of the MLC that did 
not focus on a specific tutor or on only tutoring interactions and information about the policies 
and administration of the MLC was provided by its director. As with teaching, tutoring activity 
can also be mitigated by the type of homework problems assigned, a certain lecture style, 
perceived expectations of professors for student work, and concerns about the perceptions of 
professors and others of the MLC. These “outside actors” can be influential in in-the-moment 
decision making. 
Summaries of Tutoring Research 
Identity is relevant to almost any type of human interaction, and the studies above 
highlight the many ways that it is relevant to human interactions around mathematics teaching 
and learning. However, we lack studies understanding the mathematics tutor at any grade level, 
and the undergraduate mathematics peer tutor, in particular. The following studies are largely 
surveys of research on mathematics or all-subject tutoring. 
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Little research has been done on tutors themselves as they navigate the complex, ill-
defined space of being an instructor in many ways and yet different than an instructor in many 
important ways (Colvin, 2007; Matthews, Croft, Waller, & Lawson, 2013; Roscoe & Chi, 2007; 
Solomon et al., 2010). When considering a study of tutoring, it is important to note that 
mathematics learning centers vary and thus the experiences tutoring within them will also vary 
(Matthews et al., 2013; Topping, 1996). Topping (1996) described at least ten different 
typologies to consider when looking at tutoring within higher education, which are summarized 
in the table below along with their relationship to my study. 
Table 1. Topping’s typologies and their relationship to the current study. 
Typology Example Variants Type(s) Included in My Study 
Curriculum Content Mathematics, writing, Spanish Mathematics 
Contact Constellation 
One-on-one, small group, large 
group 
One-on-one, some small groups 
Year of Study For both students and tutors All undergraduates (for both) 
Ability 
Tutor presumed more able than 
tutee, presumed same/similar ability 
More able 
Role Continuity 
Tutor-tutee roles fixed, alternating 
who is in the role of tutor 
Fixed 
Place 
All-subject tutoring center, math 
learning center, residence hall, 
classroom, coffee shop 
Mathematics learning center 
Time 
Within class, outside of class; 
recurring or sporadic 
Outside of class, sporadic (drop-in) 
Tutee Characteristics 
Age, gifted or disabled, limited in 
majors 
No restrictions 
Tutor Characteristics 
Academic background, future goals, 
age 
Students of the university; all tutors 
had attended tutor training 
Objectives 
Intellectual gains, academic 
progress, emotional or social gains 
No restrictions, presumption that 
primary goal of the 
college/university in supporting the 
tutoring is academic 
 
Mathematics education for undergraduates has been widely studied from the perspective 
of both students and of teachers, but few research in undergraduate mathematics education 
(RUME) studies have looked at tutors or tutoring at the undergraduate level within mathematics 
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(Mills et al., 2017). There is a fairly extensive literature regarding tutoring across all grades and 
subjects in aggregate focusing on students and their experiences. For example, there is research 
on K-12 peer tutoring (see Bowman-Perrott et al., 2013 for a summary) and there is research 
showing that peer tutoring can be effective in improving student outcomes at the undergraduate 
level across multiple subjects including mathematics (see Topping, 1996). There is also some 
mathematics specific tutoring research (see Matthews, Croft, Waller, & Lawson, 2013), though 
mostly focusing on student outcomes after being tutored.  
Roscoe and Chi (2007) surveyed literature on the academic gains of the peer tutors 
themselves in K-12 and among undergraduates, and across academic subjects. They described 
the lack of research on the great variety of experiences found within peer tutoring and called for 
more research on these variations at all levels. Even within a single program where all tutors 
receive the same training “[p]eer tutors can approach their tutoring tasks in dramatically different 
ways” (p. 561). The different ways that background experiences and future goals influenced 
UMPT interpretation of training was part of my study. They also found that there were 
differences in tutor interaction styles, such as the type of information they gave tutees and the 
questions that they asked them. Some tutors used inquiry methods without specific training, 
while others failed to use such methods even after being explicitly trained to use them (Roscoe & 
Chi, 2007). What about a tutor’s history-in-person or other factors might explain these 
differences? While Roscoe and Chi’s (2007) study does not highlight identity, a tutor’s identity 
as the source of particular enactments within interactions is a logical place to look for the source 
of many of these differences. What remains as a gap in the literature on tutoring is the study of 
undergraduate mathematics tutoring as a specific domain significant both because of the nature 
of the tutoring interaction between undergraduate peers as it differs from that of other learning 
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interactions and by its content area as a field laden with the culture and beliefs prevalent about 
mathematics in the broader culture. To contribute to our understanding of this area, I answer the 
research questions: 
1. How do undergraduate mathematics peer tutors describe the figured world of a 
mathematics learning center? 
2. What tutor identities are apparent from observation, self-report, and tutoring enactments? 
3. What distinguishes different types of tutor identities? 
My Study 
I chose to study undergraduate mathematics peer tutors through the framework of figured 
worlds (Holland et al., 1998). This sociological-anthropological lens allowed me to view 
undergraduate mathematics peer tutors as parts of a complex system with competing demands 
and values. Tutors must learn how to navigate their often-ill-defined roles. Figured worlds as a 
framework allowed me to consider the perspective of the UMPT, but without placing them into a 
vacuum or merely observing them in context without eliciting their own perspectives. The 
actions an UMPT takes are drawn from their own understandings of the current interaction, and 
those understandings are in turn drawn from their sense of self and multiple, sometimes 
competing, perspectives about what it means to be a mathematics tutor. The purpose of this study 
was to examine the identity of mathematics peer tutors in a particular mathematics learning 
center from the perspective of figured worlds to begin unpacking the complexities of the peer 
tutor-tutee interaction in mathematics. My result is an ethnographic description of the MLC 
focusing on the meanings UMPTs bring to their interactions within the space. 
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Overview of the Study 
The first phase of the study consisted gathering broad, general information from the 
MLC. This took the form of information observations of the MLC and an online survey. I, as the 
researcher, would sit and observe the MLC for several hours at a time while taking notes of what 
I observed, patterns of enactment that recurred, and my own impressions. This allowed me to be 
more aware of the bias I brought to the study from my own experiences and gave me initial 
guiding questions for later interviews of tutors. 
Concurrently to conducting my information observations, an online survey was 
distributed to all individuals who tutor at the MLC – UMPTs as well as TAs. The goal of the first 
phase of the study was to determine if there is systemic variance between UMPTs and other 
forms of tutors and to increase the sample size and diversity to look for differences between 
other subgroups as well (i.e. intended career, college major). I acknowledge the limitations on 
claims, particularly causal claims, that can be made from this. 
The survey itself asked factors and reports of how they think they are perceived by those 
they tutor aimed to understand identity beliefs, past experiences, future goals, and asked for a 
self-report of their actions when they tutor. A more complete discussion of the survey can be 
found in Chapter 3, and the survey itself is included in Appendix A. The survey data was useful 
in determining the representativeness of the case study participants. 
The second phase of the study sought to connect the enactments of specific tutors with 
their self-reported interpretations of those enactments. This consisted of conducting stimulated 
recall tasks around recorded tutoring interactions with a subset of four UMPT survey 
respondents. The participants for the second phase were selected from volunteer survey 
respondents. I was able to select two male and two female case study participants that were 
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majoring in pure mathematics, applied mathematics, computer engineering, and mathematics and 
physics. This sample also included two Caucasians and two Asian-Americans, and career goals 
included: getting a PhD in a STEM field, being a professional engineer, teaching, and research 
for NASA or another governmental agency.  
Data collection during the second phase consisted of video-recording a participating 
tutor’s shift and then as soon as possible going with the tutor into a private space to watch the 
video recording together and engage in a stimulated recall interview (El Chidiac, 2017). 
Watching the recording together followed standard protocols for a stimulated recall task with the 
participant or researcher able to pause the video and the emphasis of the interaction being about 
capturing the internal thoughts and decision-making process of the tutor during the recorded 
tutoring. This protocol is in line with a sociocultural exploration of beliefs and identity 
(Dempsey, 2010; El Chidiac, 2017; Lyle, 2010). The aim was to hear from UMPTs their 
decision-making process to elicit their identity and understanding of the interaction and any 
tension or conflict they see within the interaction, as well as how they resolved those tensions 
with their choice of enactments. A total of seventeen tutoring shifts were observed and video-
recorded, but only fifteen stimulated recall interviews took place as one shift ended with a tutor 
having to leave suddenly for personal reasons, and one shift concluded with only one short (less 
than ten minute) tutoring interaction having taken place. Observations were generally one week 
apart for four weeks for each participant unless there were scheduling conflicts. A total of 140 
tutoring interactions were recorded and 71 of these were explicitly watched and discussed in 
stimulated recall sessions, though participants would sometime reference other interactions to 
compare and contrast in stimulated recall. 
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The conclusion of the second phase of the study consisted of a semi-structured interview 
(Ginsburg, 1997) with each case study participant. These took place after the final observation 
and stimulated recall task. The questions for this interview were standardized across participants, 
however, due to familiarity with the researcher, references were sometimes made to previous 
discussions in stimulated recalls or elsewhere in follow-up or clarifying questions. The 
combination of broad observations, the survey, and case studies provide complementary data that 
better answer my research question than one or the other in isolation. On the one hand, the use of 
naturalistic observations and surveys allows for broader participation of UMPTs of diverse 
backgrounds and an overview of tutor self-reported identities prior to observation and interviews. 
On the other, the case studies provided greater depths into individuals’ identities as enacted in 
specific interactions and provide a more nuanced lens for interpreting the survey data. For an 
example of a similar methodology utilizing broader survey distribution and focused interviewing 
to understand teacher identities through a sociocultural lens, see a discussion of Lasky (2005) in 
Chapter 3. 
The selection of the types of data to be collected for this study was informed by past 
research around student and teacher identities. Battey and Franke (2008), Cross Francis (2014), 
and Hodges and Cady (2012) provide evidence that data on both beliefs and enactments must be 
collected in order to understand their relationship for an educator. These studies also provided a 
range of data-collection methodologies ranging from surveys to interviews.  Wood's (2013) study 
foregrounding micro-identities influenced the choice to collect a larger number of observations 
so that a greater range of enactments could be studied. Esmonde and Langer-Osuna's (2013) 
study influenced my decision to attend to non-mathematical talk in tutoring interactions, and also 
to non-tutoring interactions within the MLC as part of my study. 
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Analysis of this data was qualitative and produced this ethnography presenting views that 
tutors expressed about their own identity enactments as well as the cultural meaning of certain 
actions and artifacts within the figured world of the MLC. The stimulated recall tasks and 
interviews were transcribed as the primary source of data. The ideas of grounded theory (Strauss 
& Corbin, 1994b) were used to develop a coding scheme for themes found in the final interviews 
and a second set of codes were developed separately for the stimulated recall data. Grounded 
theory was not fully utilized in the sense that I did not seek full saturation from my data. The 
codes were compared for similar thematic elements when seeking to triangulate data within and 
across participants. The survey data served to triangulate the case study data both within subjects 
as each case study participant also filled out a survey as well as between case study participants 
and other tutors to determine if these views were likely to be representative.  
Significance of the Study 
While much of the work on identities for mathematics educators and mathematics 
students may apply to undergraduate mathematics peer tutors, there are also areas of difference 
and findings that do not apply. Having personally been a mathematics student, an UMPT, and an 
undergraduate mathematics instructor, my own personal experience also informs my perception 
of this tension – the roles are not identical and further empirical research is needed to know how 
the findings in these studies on teachers and students may and may not apply to tutors. The lack 
of a direct, well-studied parallel to UMPTs in the extant literature is a great part of the 
motivation for this study. By understanding the identities of UMPTs we can design professional 
development to be more targeted toward their beliefs and motivations and perhaps explain why 
sometimes such professional development has differential outcomes on tutor behavior (Roscoe & 
Chi, 2007). More effective training will allow best practices to be cultivated by undergraduate 
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tutors with the end result of potentially greater learning gains and an increase in positive affect 
for the one third or more of undergraduate mathematics students that interact with UMPTs as 
part of their college education (Bressoud et al., 2015). 
Other MLCs will form different figured worlds, but many of the pressures, expectations, 
and potential issues will be the same. While not all tutors work in a drop-in setting, part of many 
undergraduate tutors’ experiences involves working with new students on a daily basis and not 
knowing if the same student will work with you again. My findings also attended to non-
mathematical/non-academic factors in the MLC. This study therefore also serves to bring to light 
the non-tutoring functions that an MLC may have for students. For example, as a social 
gathering place where a sense of community and belonging can be cultivated for STEM students. 
Results of my study focus on describing the range of tutor identities, as persistent senses 
of self, found in the study and how tutors report that those identities influence their actions in a 
tutoring interaction and within the figured world of the MLC. My answers to the research 
questions help to move the field forward in our understanding of the unique educational 
interaction of the undergraduate mathematics peer tutor and the mathematics student from the 
perspective of the tutor. Attending to tutor identities in this way will allow us to develop better 
professional development for UMPTs and so improve the learning of students who seek their 
help. My personal aim in this research trajectory is to understand tutors so that I can affect 
changes in their tutoring that will increase the possibility of academic success for at-risk students 
in mathematics and improve the educational experiences and outcomes of all undergraduates 
who seek tutoring for their mathematics courses. 
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Chapter 2: Theoretical Framework 
The purpose of this study was to examine the figured world of a mathematics learning 
center (MLC) offering drop-in tutoring from the perspective of the undergraduate mathematics 
peer tutors (UMPTs) employed there. Specifically, this study’s focal point was the identities of 
the UMPTs as they construct them through enactments within that figured world. Understanding 
UMPTs’ identities and their perspective of the figured world of the MLC will allow us to begin 
to unpack the complexities of the peer tutor-student interaction in such spaces. This study is 
intended as the beginning of our understanding of the identities and enactments that make up 
these types of interactions in order to ultimately inform best practices for mathematics tutoring 
recruitment and professional development as well as the policies, structures, and norms within an 
MLC, which can ultimately lead to better outcomes for undergraduate mathematics students.  
 The current state of research on undergraduate mathematics peer tutoring is a field in its 
inception (Mills et al., 2017). Peer tutoring is distinct from both classroom learning with a 
professional educator and collaborative peer learning where students in the same course work 
together, but it has similarities to both. Much of the work within mathematics and science 
education research on “tutoring” to date has focused on computer-based tutoring programs where 
a student interacts with a computer program to learn or study subject material. These computer 
based tutoring programs are sometimes called “intelligent tutoring systems” due to their 
utilization of artificial intelligence to diagnose student misconceptions and tailor their responses 
accordingly (Steenbergen-Hu & Cooper, 2013, 2014). These studies largely emphasize student 
outcomes and find only moderate learning gains across subjects and grade levels (Steenbergen-
Hu & Cooper, 2013, 2014). Studies on this type of tutoring have sometimes contrasted human 
and technology based models and such studies suggest that human tutoring may be more 
 36 
 
effective (Steenbergen-Hu & Cooper, 2014; vanLehn, 2011). However, there remains a dearth of 
studies on human-based tutoring in comparison to computer based or intelligent tutoring 
systems.  
When considering tutoring by people, a search of the mathematics and science education 
literature reveals a body of work emerging from the UK and other parts of the anglosphere that 
makes reference to mathematics “tutorials.” However, the terms “tutor” and “tutorial” are rarely 
or never utilized to mean peer or even graduate students tutoring within a center, as is widely 
found in the US, but rather are roughly equivalent to what in the US are termed lecturer/teaching 
professor led discussion sections and office hours (Perkin, Croft, & Lawson, 2013; Williamson, 
Hirst, Bishop, & Croft, 2003).  
When considering tutoring by people as we use the term the US – that is, when the term 
includes drop-in tutoring, or individual help with a tutor who the student does not encounter in 
the classroom – the most recent meta-analysis of undergraduate tutoring was published in 1996  
and focused on categorizing various types of tutoring and on student outcomes (Topping, 1996). 
Some recent work has broadly examined the student outcomes after tutoring within Problem 
Based Learning (PBL) tutoring, a model based on a tutor (who may be a professor or student) 
guiding students toward information and methods to solve complex problems without directly 
giving them the information. Leary, Walker, and Shelton (2013) performed a meta-analysis of 94 
studies of PBL tutoring across subjects and academic levels, fewer than ten of which focused on 
non-applied or basic science courses, and none of which focused on mathematics. They 
examined how tutor background and training influenced outcomes. For that particular model of 
tutoring they found that tutor training increased student learning, but that increasing tutor 
experience actually correlated with lower student learning and they called for more studies 
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focusing on tutor factors rather than just student outcomes to understand this and other 
phenomenon (Leary et al., 2013). My study, unlike this one, is not looking at the specific PBL 
model but is similarly concerned with uncovering tutor factors so that these factors might be 
studied. This study will move the field forward by creating an ethnographic description of an 
MLC in the United States from the perspective of the undergraduate mathematics peer tutors 
employed in that center. An understanding of the identities and enactments of these UMPTs and 
how their identities and goals shape their tutoring and other interactions within the MLC will 
give us greater insight as we design and implement future research aimed at supporting or 
changing tutoring practices in this population. 
In this chapter, I will first present two of the few relevant studies of undergraduate 
tutoring, one in an undergraduate mathematics tutoring center and one from an undergraduate 
communications course, to illustrate the complexities of the mathematics learning center as a 
distinct figured world and of the peer-tutoring interaction and why it is important that we 
understand undergraduate mathematics peer tutor identities in context and study more than the 
student outcomes of their tutoring. Then I will present the theoretical framework of identity and 
agency in figured worlds beginning with a discussion of identity as a construct in education 
research. Next, I will explain what I mean by “identity” in this study and why I chose the 
theoretical framework of figured worlds. I will examine the framework itself first by a discussion 
of the theories that it builds upon. Then I will highlight the constructs of the figured worlds 
framework as they relate to my research question and provide examples to illustrate the practical 
use of each. I will give a short definition and example for each of the three core constructs within 
figured worlds and highlight one or more studies in mathematics or science education that uses 
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the construct or a similar construct, and finally show how each construct is relevant to 
understanding UMPT identity and the figured world of an MLC. 
Tutor Identity: What it is and Why it Matters 
 There have been relatively few studies done to understand the tutoring side of the tutor-
student equation. Even fewer of these studies examine tutoring at the undergraduate level in any 
subject, much less mathematics specific tutoring at that level (Mills et al., 2017; Roscoe & Chi, 
2007; Topping, 1996). However, a few studies of undergraduate tutoring and tutors provide 
insights into the complexities of the tutoring interaction as a social enactment, two of which I 
highlight here. 
A Past Study in an MLC 
 Solomon, Croft, and Lawson (2010) conducted a study on the refiguring of mathematics 
identities through collaborative groupwork in MLCs at two UK universities. These centers 
provided mathematical help in a more office-hours type environment rather than the slightly 
different drop-in tutoring model common in the US, and the MLCs they studied also functioned 
as group study spaces specifically set aside for mathematics majors. A total of 21 second- and 
third-year1 mathematics students in two universities participated in focus groups around their 
perceptions and experiences in the mathematics learning centers at their respective institutions. 
An additional 38 second-year mathematics students completed surveys about their experiences in 
the MLC at one of the institutions as well as their attitudes toward mathematics and learning 
mathematics. Solomon et al (2010) found that the MLCs, which provided a physical space to 
meet, socialize, and study together in addition to the provision of professional tutors when 
needed, gave the students a strong community identity and allowed them the agency to position 
                                                 
1 Note that UK Universities typically have 3-year undergraduate programs 
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themselves more powerfully in enactments around mathematics than was possible in their 
classrooms or when “invading” the office of a lecturer or professional tutor2. The implication of 
Solomon et al (2010) for this study is their finding that the tutoring center is qualitatively 
different for students than other formats for learning mathematics and interacting with 
mathematics educators. If students perceive a social space as differing from another, it can 
influence their actions and expectations and UMPTs in the US model of tutoring, like those in 
this study, will thus have to navigate a context different than that of the classroom or of more 
traditional office hours. My study seeks specifically to understand the figured world of the MLC 
so that the identities of undergraduate tutors as revealed in their enactments can be understood in 
context. 
I am interested in the figured world of mathematics tutoring and how identities play a 
role in what takes place in interactions within mathematics tutoring. Solomon et al (2010) 
collected data from and studied primarily the second- and third-year students attending the 
mathematics learning centers. It is of interest to see the academic and non-academic impacts of 
an MLC on students. However, students are interacting with others in the figured worlds of these 
math learning centers and to for another perspective on the interaction it is necessary to also 
understand the tutor in the figured world and the interaction. Moreover, while students benefiting 
from the services in a drop-in format may visit the MLC only sporadically, or only a single time, 
peer tutors have an extended and persistent presence and therefore likely not only are 
individually more influential in the formation of the figured world but are also more impacted by 
and aware of the implicit and explicit expectations enacted therein. The difference is perhaps 
similar to the difference between a customer and a waiter at a restaurant. A customer has some 
                                                 
2 As previously noted in this chapter, a UK “tutor” is in most cases a full-time, professional educator who 
leads discussion sections and holds office hours, not a graduate or undergraduate student. 
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insights into the ‘culture’ of the restaurant, but there are things that the waiter will know that the 
customer will not. For example, the waiter may be quite astute at guessing which tables will tip 
well based on their interactions with many customers over time, but the customer has neither the 
data nor the professional desire to make such predictions. The waiter more than the customer can 
describe what waiters do and believe, but also may be able to tell more about the actions and 
patterns of actions by customers than a customer who is unlikely to have had many interactions 
with other customers. In the same way, an individual UMPT is likely to know more about the 
MLC and about some aspects of the students who are tutored there than an individual student and 
thus while their view of the figured world is necessarily limited to their own perspective, their 
perspective is one that is likely to capture much of the figured world. 
My study sought to determine if tutors, like the students in Solomon et al.'s (2010) study, 
see the mathematics learning center as a distinct academic and social space, and further how they 
understand the peer tutoring interaction in the context of that figured world. Also, like Solomon 
et al. (2010), I chose to utilize a variety of data sources including surveys and interviews to 
understand the meanings individuals hold about and within the figured world in addition to 
observing enactments. Similarly, to the teacher and student focused studies of the previous 
chapter, my study considers understanding the identities and beliefs of tutors to also be necessary 
for future research and the development of practitioner resources like tutor training modules 
created based on what tutors already report knowing or doing.  
A Past Study of Undergraduate Peer Tutors 
 While Solomon et al. (2010) found that students view the interactions taking place in a 
mathematics learning or tutoring center as qualitatively different than those in other academic 
spaces, their results also showed that the students viewed these differences positively and did not 
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seem to problematize them. In contrast to the Solomon et al. (2010) study considering students, a 
study by Colvin (2007) focused on the experiences of 25 peer tutors, rather than the students they 
worked with. The tutors were undergraduate communications majors assigned to work with other 
undergraduates in a semester-long course in the communications department of a US university. 
The tutors were assigned to work with the same small-group of students regularly throughout the 
semester. Colvin (2007) was the instructor of a tutoring internship course in which the tutors 
were enrolled. The study described a peer tutoring program and focused on “the social dynamics 
occurring among students, tutors, and instructors” (Colvin, 2007, p. 166). Data included field 
notes from informal observations, tutor’s required tutoring journals, and transcribed interviews 
with the tutors. Colvin (2007) found that the interactions between students and peer tutors were 
often “rife with misunderstanding and power struggle” (p. 165) as tutors negotiated different 
roles and student expectations throughout the semester. She concluded that “the role of peer tutor 
was not yet established as a cultural object” (p. 172) and so tensions and confusion had space to 
arise. While not specific to mathematics, this study highlights the non-trivial nature of identity 
for peer tutors within a tutoring interaction. Even though these tutors worked with the same 
group of students for a semester, they reported that their role remained ill-defined and 
challenging. 
 Colvin's (2007) findings suggest that the tutoring interaction is complex and ill-defined 
even with a stable group of students working with the same tutor over time. My study was based 
on UMPTs working within a particular MLC with drop-in students, mostly one on one, rather 
than with stable small groups on a scheduled basis. The drop-in interaction is almost certainly 
more complex from a social perspective – less can be taken for granted – and the UMPT’s 
identity work as they navigate these interactions within the figured world of the MLC. Like 
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Colvin (2007) my study design was implemented to collect and connect both observations of 
enactments and, through interviews and surveys, the interpretations of the UMPTs around their 
enactments and the broader figured world. 
Identity as a Construct 
 One seminal work on identity theory in educational research is that of Gee (2000) who 
acknowledges the many ways researchers use the term “identity.” He focused on one strand of 
identity research which he defined as being seen by the self or others as a certain “kind of 
person.” The seeing by the self can be who you think you are, and also who you think you will 
be, or wish to be, in the future. Individuals make bids to be seen as a certain kind of person by 
their actions, or in the language of figured worlds, author an identity through positioning 
themselves in interactions and by engaging in certain enactments with presumed, ‘as-if’ shared 
meanings in the figured world. How you are seen by others is revealed in interactions and in their 
behavior toward you. Their reactions inform the individual if their positioning work was 
accepted or effective and this in turn can influence the view of self. Various researchers since 
Gee have integrated ideas of identity into many different contexts and larger learning theories.  
Within Gee's (2000) view people’s identities are connected to their performances in 
society. Figured worlds as a theoretical framework couches being a ‘kind of person’ into a 
sociocultural space where some kinds of person are allowed, and others disallowed; where some 
roles are well-defined, and others ill-defined; and some enacted roles are more valued than 
others. Figured worlds are spaces where identities are produced, and individuals can develop 
new identities through interactions within these spaces. Each figured world is a social space 
largely defined by what kinds of people are defined within it and what each kind of person is 
allowed and expected to do. Individuals need not stay in a fixed kind or role their entire lives or 
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even for an entire interaction, but the culmination of experiences and interactions influence who 
a person believes that they can be and thus how they can and should act within a situation. The 
tutoring interaction takes place within a figured world, but as Colvin (2007) found, it is not a 
world that every tutor or student has spent enough time in to know who they are expected to be 
and what enactments to engage in to reach their goal in that space – or even to determine that the 
tutor and student share the same goal. As Solomon et al. (2010) found even the physical location 
can alter social rules and expectations. Similarly, Colvin's (2007) study highlighted the ways that 
tutors and students can come to an interaction with unclear or conflicting expectations.  
I ask my research questions about tutor identities within the framework of figured worlds. 
The research questions are answered by analysis of the verbal, gestural, and material enactments 
emerging in researcher observations of tutoring interactions, tutor self-report of their enactments 
and explanations by the tutor of what occurred in those interactions. The framework of figured 
worlds allows me to describe the individual UMPT in relation to others and is most concerned 
with the interactions taking place in the social space of an MLC, but it is not the only theory in 
mathematics and science education to do so. Before explaining the framework of figured worlds 
in more detail, I will compare it to two other, similar theories and explain why figured worlds is 
the framework I have chosen to study these research questions. 
Other Frameworks for Identity 
 Herbel-Eisenmann, Wagner, Johnson, Suh, and Figueras (2015) give an overview of 
theories that attend to identity and positioning currently in use in mathematics education, the 
need for clarification of certain points, and how they can be useful for future research. While 
these theories are not identical in their minutia or constructs, Herbel-Eisenmann et al. (2015) 
believe: 
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[T]he unifying characteristics of these concepts (storylines, figured worlds, 
Discourses, and scripts) are that they emphasize fluidity and focus on similar 
kinds of grand narratives, highlighting the broader aspects of interactions upon 
which people draw when they position themselves and others. (p. 191) [emphasis 
mine] 
I wish to draw on these larger ideas of narrative or archetypical roles, of fluidity within social 
interactions through continuing positioning, and how the appropriation and mediation of past 
interactions influences the present from the particular theory of figured worlds. These ideas as 
stated above by Herbel-Eisenmann et al (2015) are not entirely unique to figured worlds, per se. 
Two theories in particular – that of Harré (Harré, Moghaddam, Cairnie, Rothbart, & Sabat, 2009) 
on positioning and that of Sfard (Sfard & Prusak, 2005) around narrative identities are similar 
and well-known enough to merit direct comparison.  
 Positioning Theory 
When comparing the framework of figured worlds to positioning theory of note is that the 
positioning theory of Harré is a constructivist rather than sociocultural theory (Harré et al., 
2009). While it is couched in culture, its emphasis is on the individual’s cognitive processes (in 
which Harré includes emotional states) and how the individual seeks power or a certain role 
within an interaction that may range from intrapersonal to international in scope. Positioning is 
primarily about power and the individual’s ability to perceive themselves and cause others to 
perceive them as belonging to a role that has certain rights and duties – though not always 
seamlessly or without opposition. An example from Harré et al. (2009) is the ability of an 
individual called before congress in the McCarthy era to claim the right to remain silent and not 
be a “rat.” Their interrogators instead opposed that positioning and claimed that the witness had 
the duty to leave the role of “hostile witness” and inform on their friends.  In the cognitivist 
perspective, the individual is an instrument and an outcome of the situation, rather than both the 
individual and the situation having a reflexive, emergent relationship (Holland et al., 1998). 
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Positioning as a framework gives more emphasis to the self as positioner than is found within 
figured worlds where positioning’s intrinsically interactional nature rather than the work of the 
individual is foregrounded. However, both frameworks emphasize discourse, the dynamics of 
power, and the agency of the individual. Individuals are always reforming themselves through 
the cultural materials of the present and the past. I chose to use figured worlds, a culturalist 
perspective, over positioning, a constructivist perspective, as I see the work of a tutor to be 
highly negotiated and their role and view of their role as arising more from the social/cultural 
rather than cognitive space. I highlight in my study not only how the tutor positions themselves 
but how they draw on the interaction itself when making decisions. 
Narrative Identities 
 Sfard and Prusak (2005) couch their Narrative Identities framework even more firmly 
within discourse, but unlike Harré draw on a sociocultural perspective. Sfard and Prusak (2005) 
are similar to Holland et al. (1998) in that they defined identity in the terms of the stories, or 
narratives, that people tell about themselves and others. For Sfard and Prusak (2005) these 
identity narratives are stories that are “reifying, endorsable, and significant” (p.16). Their 
framework differs from that of figured worlds largely in their emphasis on identities as being 
primarily the possession of the individual. While both narrative identities and figured worlds 
allow for individuals to accept or reject identities given to them by others, figured worlds gives 
greater power and nuance to what an individual perceives about how they are perceived by 
others. In the figured worlds perspective, culture directs enactments. Sfard and Prusak use more 
binary language of endorsing or failing to endorse an identity narrative. Figured worlds gives 
more power to what I think others think, even if my perspective doesn’t align with their 
perspective. Charles Horton Cooley, an American sociologist, is believed to have said “I am not 
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who I think I am. I am not who you think I am. but I am who I think that you think I am.” 
[emphasis mine] The third part of that saying, “I am who I think that you think I am” is more 
emphasized in the cultural realm of figured worlds. In my study I want to know the narratives 
that tutors tell about their tutoring, but I also want to know the narratives they see others as 
telling about them and how they and the collective reform and enact them in the moment. Thus, I 
have selected figured worlds as my theoretical framework to explore the tutoring interaction 
through the lens of identity and from the perspective of the undergraduate mathematics peer 
tutor. 
 The definition of identity resting on certain types of stories and no others (i.e. those that 
are reifying, endorsable, and significant) also restricts narrative identities while figured worlds as 
a framework more broadly considers enactments (Holland et al., 1998; Sfard & Prusak, 2005). A 
story that is reifying must make a statement about who a person is, such as “he is a bad student.” 
In figured worlds, identity is more flexible and reflective of in-the-moment enactments (Holland 
et al., 1998). That is, someone could be enacting the role of a bad student in one moment, and 
that of a good student in the next without, in a more stable sense, being a bad or good student. 
The framework of figured worlds provides for identity to be enacted as well as narrated. This 
provision allowed me to analyze seemingly meaningful actions by UMPTs and others even when 
they were unable to clearly articulate their meanings. 
Framework: Figured Worlds 
 The focus of figured worlds is on identity and agency, sense-making, becoming, and 
assumptions of what is meant and shared in social spaces (Holland et al., 1998). In this study, the 
primary data was collected from the utterances and actions of the UMPTs themselves – in a 
broadly distributed survey, observations of tutoring, stimulated recall interview, and a semi-
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structured interview in which they were asked about how they view their work. The quote below 
seems to illustrate figured worlds on the subject of discourse and how to analyze UMPTs’ 
utterances: 
Have you ever noticed this – that people never answer what you say? They 
answer what you mean – or what they think you mean. Suppose one lady says 
to another in a country house, ‘Is anybody staying with you?’ the lady doesn’t 
answer ‘Yes; the butler, the three footmen, the parlor-maid, and so on’, though the 
parlor-maid may be in the room, or the butler behind her chair. She says: ‘There 
is nobody staying with us,’ meaning nobody of the sort you mean. But suppose 
a doctor inquiring into an epidemic asks, ‘Who is staying in the house?’ then the 
lady will remember the butler, the parlor-maid, and the rest. All language is used 
like that; you never get a question answered literally, even when you get it 
answered truly. – ‘Father Brown’ in The Father Brown Omnibus, Chesterton 
(1951) p. 64 [emphasis mine] 
Like the lady in the country house, the tutor in the tutoring interaction is making assumptions 
about the meaning of utterances and actions, about the intentions of the student and others and 
their motivations. In this way, culture is present in the interaction as well as the two individuals. 
The figured world provides the framework so that an individual assumes a meaning or intention 
that goes beyond what is explicitly said. When in this study a Calculus I student early in the 
semester said “How do you find the limit?” to a tutor, the tutor would interpret the question as 
not asking for a literal response with how the tutor with their more advanced mathematical 
knowledge would solve the problem (likely using L’Hospital’s Rule), but with an explanation of 
how the student is expected to solve the problem in the context of methods taught up to that point 
in their current course. The expectation of the mathematics the student is supposed to use, that is, 
finding the limit using non/pre-L’Hospital’s rule methods, is the tutor and the student’s 
interpretation of the expectations of the professor or grader, neither of which are physically 
present when the discourse takes place. The tutoring enactments and the participants’ 
explanation of their enactments to me in this study showed how UMPTs were constantly seeking 
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to understand what the student meant in the context of the figured world rather than simply 
replying to the literal meaning of what was said. 
The UMPT working in a drop-in tutoring center must rely on previous social interactions 
to improvise in the largely unscripted space of tutor-student. The UMPT considers whether the 
student wants to know the answer to the homework problem or a lengthier explanation to better 
understand the concept. The UMPT might have to decide when to suggest moving on to another 
problem. All of these decisions take place within a figured world where the tutor chooses to 
position him or herself in a certain role in order to author an identity enactment to reach their 
goal for the interaction. These are the three major constructs from figured worlds that will be 
used in my dissertation – figured worlds, positioning, and authoring. A thread running through 
all three is the primacy of the role the individual takes or tries to take and the goal that they are 
trying to reach in a given interaction. I will highlight each of the three constructs and their 
relevance in the remainder of this chapter. But first, it is helpful to have an overview of the 
underlying theories drawn upon by this framework, those of Vygotsky, Bourdieu, and Bakhtin. 
What Underlies the Figured Worlds Framework 
 The first theoretical lens taken up as part of this framework is a cultural-historical lens 
from Vygotsky, the Russian developmental psychologist. Vygotsky’s ideas of appropriation and 
mediation are central in figured worlds. That is, while an individual’s thoughts are their own, 
they are made up of things that come from outside of the individual. Figured worlds posits that 
the individual is shaped by society through interactions and that what is possible for the 
individual depends not only on them but on the actions and reactions of others. We develop a 
sense of how the collective is likely to regard our performances. Then we author our way of 
being in positions in relationship to these ‘others.’ 
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Thinking of freedom as a thing, as a noun, is possible because the word mediates the 
complex construct for us, and the word itself was appropriated by us from others who used the 
word and taught us what it meant. I cannot point to an object that is freedom, but I can think of 
freedom as if it were an object and discuss it with others because of that. Similarly, in a figured 
world like a classroom a student hopefully learns not only to say the worlds “mathematical 
reasoning” but also gains a working definition through their interactions with the teacher and 
others that shapes how they view their role in the classroom and their goal in a mathematical 
discussion. Once the child has this idea it become a mediator for their interpretation and 
evaluation of the mathematical statements made by others. 
Also central is the role of culture. Vygotsky believed that all that is psychological is first 
social and is appropriated by the individual (Vygotsky, 1978, 1987). Holland et al. (1998) 
explain the idea of appropriation as the individual recombining and reimagining socially 
encountered possibilities to create their own enactments and express agency. For both Vygotsky 
and within this framework there is agency, but agency is largely choices between socially 
encountered possibilities. This limitation can be thought of in two ways: first, that the individual 
learns from society what things are possible for anyone to do – a medieval child could dream of 
having the role of a knight but not an astronaut. Second, that the individual learns from society 
what the constraining factors are, that are not easily changed – if that medieval child was female, 
or even male but a serf, society would tell the individual that a goal of knighthood could never be 
a reality. Holland and her colleagues’ view framed it in terms of inner dialogue over differences 
in position or cultural-personal factors, where internalizing the ‘other’ is integral to being able to 
take up the positions and roles offered by society (Holland et al., 1998; Holland & Lave, 2009). 
 50 
 
The peer tutor has only the models of teaching and learning mathematics and even of 
tutoring itself that s/he has encountered as a student, heard described or seen depicted, or more 
rarely for a peer tutor prior to tutoring, enacted as an educator in another setting. When acting 
out their part as a tutor, a tutor likely draws from classroom experiences, their own experience as 
a student being tutored, and upon their observations of and interactions within the MLC itself 
that model tutor behavior or provide feedback on their actions in the role of tutor. Appropriation 
and mediation are significant constructs important to examining the process of the tutor taking 
their own social experiences and from them creating an idea of what it means to be a tutor 
(Holland et al., 1998; Vygotsky, 1978, 1987). For example, an UMPT may view being a tutor as 
the logical next step toward their goal of being a teacher, or they may have become a tutor after 
receiving tutoring and base their role on the person who tutored them. The first is likely to view 
tutoring as a kind of teaching and appropriate cultural ideas of mathematics teaching through the 
mediation of their own experiences as a student of mathematics. The second may be more likely 
to frame their goals in tutoring through the mediating lens of recalling their own goals and 
preferences when they were a student being tutored. 
Mediated activity focuses on agents and their use of cultural tools. Vygotsky focused on 
language as a mediator that allowed for semiotic mediation both within and between persons 
(Vygotsky, 1978). However, the figured world framework widens mediation to include not only 
language but activities and physical artifacts (Holland et al., 1998). An important characteristic 
of something that mediates is that it empowers or enables certain enactments, gives them certain 
meanings, and constrains or limits other enactments (Wertsch, 1998). The extent to which 
performances are mediated is most evident when the mediator is removed. For example, having a 
cell phone mediates certain types of interactions with friends, like making last-minute plans. If 
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an individual who usually has a cell phone is without it for a time, then the way that plans are 
made with friends, social interactions, and even the way that they think about and structure their 
schedule is likely to change and reveal the extent of the mediation. 
 The second significant theoretical lens of the figured worlds framework is that of 
Bourdieu, a French sociologist. Bourdieu writes of the importance of positioning and power in 
social interactions. Bourdieu’s best-known construct is probably that of habitus or the taken-for-
granted patterns of social interaction that make, for example, a child of wealth unconsciously 
know how to “play the game” and fit into their designated role at a cocktail party while the child 
of poverty will always feel like an outsider even if they consciously affect the same external 
patterns of behavior (Jorgensen, Gates, & Roper, 2014). Habitus can be thought of like our social 
default settings and understandings of social worlds. It is the possession of the right habitus that 
clears the way for some and possession of the wrong habitus that bars the way for others. Habitus 
is intrinsically tied to power, to the power to signal belonging in desirable roles, to the power to 
know almost intuitively how to reach your goals, and to the power to reject others’ enactments 
that comes with such positioning (Holland et al., 1998). The peer tutor-student dynamic involves 
positioning the UMPT as the educator in this situation but the UMPT is like a peer in some ways 
that a teacher is not. Tutors and students need to negotiate, often implicitly, the power dynamics 
of their role in interactions. For example, does the tutor sit or stand? Whose utterances drive the 
mathematical process? Whose beliefs about what mathematics is or the goal of mathematics 
learning dominate if there is conflict?  
This is why I collected data on tutor actions as a part of understanding their identities. I 
did so from multiple sources – (1) informal observations and field notes of tutoring interactions 
in the MLC, (2) UMPT self-reports on surveys about how they tutor in general, (3) observations 
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paired with a stimulated recall interview where an individual tutor explained their rationale 
behind their behavior, and (4) a semi-structured interview where I was able to ask more probing 
questions with follow-up about how they view their role, their goals, and the figured world of the 
MLC. In this way I reveal a picture of the tutor’s habitus, that is, the recurring enactments at the 
core of their identity as a tutor and how that is reflexively co-created in the figured world. 
 The third lens is from the seemingly unlikely area of Russian literary criticism in the 
work of Bakhtin. Bakhtin brings an emphasis on dialog and on the nature of heteroglossia. 
Heteroglossia (literally “different tongues”) means that a space – even a space seemingly as 
homogenous as the inside of a single person’s mind – can have multiple voices at play at a given 
time (Matusov, 2011; Woolfolk, Holquist, & Emerson, 1983). There can be tension between 
these competing speakers and their competing dialogues. Think of the classic cartoon angel and 
demon that appear on a character’s shoulders, or the flashback moment when they recall 
something that a friend or mentor said that can inform their current enactments (“Use the force, 
Luke!”). Dialogs themselves do not stand alone, either. The utterances of a speaker are speaking 
not only to the listener but also in the context and with the weight of meaning given by previous 
speakers and writers. Every utterance has a goal and anticipates a certain response or range of 
responses to the utterance based on the roles the speaker perceived their listeners as fulfilling. In 
these actions, assumptions are being made about the “other” and we begin to see glimmers of 
agency (Holland et al., 1998). Figured worlds are constructed of social encounters where position 
matters and much of how an individual is positioned is based on their choice of language. 
Linguistic choices in everyday utterances make claims about social relationships and positions 
(Braathe & Solomon, 2015; Gee, 2000, 2007; Heyd-Metzuyanim, 2013; Holland et al., 1998; 
Sfard & Prusak, 2005). 
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For the peer tutor, these ideas will play out in the “voices” of expectation, norms, and 
past experiences they carry with them to their role in the tutoring interaction and in their 
perception of the “other” role in the form of the student and how they are expected to respond to 
the tutor’s actions (Matusov, 2007). The dialogic space is being accessed in my data collection 
by the emphasis of both survey questions and the stimulated recall task being on why a tutor says 
and does what they say and do. What is the goal of their tutoring? How do they speak and act to 
move toward that goal and how do they change their patterns of speech and action if the student 
reacts in unexpected ways? When there is a conflict between what they perceive to be ideal, the 
ideals of their boss, and constraints from outside forces, what voice predominates? For example, 
part-way through the study a policy change was enacted in the MLC. Tutors responded to this 
change in a variety of ways that highlighted heteroglossia, some expressing understanding of the 
impetus behind the new policy but objecting to its implementation that they felt contrasted with 
the goals of their tutoring, and some voicing suspicions that the MLC director was pressured into 
the new policy but did not believe in it. The tutor’s enactments following that change had to 
navigate those conflicting voices. 
The three perspectives of Vygotsky, Bourdieu, and Bakhtin are blended together into the 
one theoretic framework of figured worlds (Holland et al., 1998). Each contributes perspective 
and depth to the theory as a whole. With those perspectives in mind I will now address three 
primary constructs of the framework and how I will be using them in my study. 
Figured Worlds 
Figured worlds rest upon people’s abilities to form and be formed in collectively 
realized ‘as if’ realms… People’s identities and agency are formed dialectically 
and dialogically in these ‘as if’ worlds. (Holland, et al, 1998, p. 49) 
Note that “figured worlds” is used as a construct within the framework of figured worlds 
and the term may mean either the framework or the construct within the framework. I will 
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attempt to make it clear by context when I am using the term figured world to mean my 
framework or the particular construct in this study. The construct figured world describes as a 
social space in interactions where shared ‘as-ifs’ are treated as if real within the interaction. For 
example, the role an individual is taking up by carrying a gun is different on the opening day of 
deer season in Minnesota where rifle-carriers are treated as if they have the role of hunters with 
the goal of venison, and in New York City where the same action of carrying a gun is often seen 
as taking up the role of a criminal with the goal of theft or murder. Here we see the influence of 
Vygotsky as objects, words, etc., take on mediating meanings beyond their physical realities. A 
broom may be used to play house, and when playing house there are specific rules about acting 
as if two children are parents and the cat is the baby. A broom may also be used to symbolize 
unfair oppression in a stage play of Cinderella, or, in a different story, that a character is a 
wicked witch. 
 Jurow (2005) utilized the construct of figured worlds to analyze the actions and discourse 
of a small group of four eighth-grade boys who were assigned to work together over seven weeks 
for a project-based mathematics unit. The unit’s premise was that the boys were designing a 
research station to be built in Antarctica. The analysis focused on the multiple figured worlds at 
play where figured worlds were defined by the researcher as “simplified interpretive frames that 
describe characters who are inspired by a particular set of concerns to participate in a narrow 
range of meaningful activities.” (Jurow, 2005, p. 39) [emphasis mine]. The four students 
showed shifts in their utterances and actions between multiple figured worlds over the course of 
the seven weeks, the two highlighted in the study are those of the figured world of the traditional 
classroom and the figured world of Antarctic building design. Utterances like “you should 
probably just do [the homework] no matter what” (p. 41) were evidence that the individual was 
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considering the situation from the perspective of the figured world of the traditional classroom 
where students (a role defined in that figured world) are expected to do homework (an enactment 
expected of that role, usually with the goal of getting a good grade). However, observations of 
enactments like the following, 
Andre reviews the floor plan and cost of the group’s research station design and 
exclaims, “A toilet does not cost two hundred dollars!” He adds that this is an 
“expensive building” and that they should be sued for this “overpriced stuff.” (p. 
41) [emphasis mine] 
indicate that the individual is acting within the figured world of Antarctic building design: the 
cost of a toilet is immaterial for the homework; they must be able to use the number, but it is not 
part of the traditional classroom for a student to question the number. Alternatively, an actual 
architect building a research station in Antarctica should have the goal of not being ripped off 
with overpriced materials. This study highlights how multiple figured worlds may be present in a 
single activity and how a group of individuals may shift between them. 
 The thrust of figured worlds is that there is a shared collection of “as ifs” that function to 
direct and constrain behavior, beliefs, and human interactions. One relationship, and of course 
one individual, can inhabit multiple worlds. An individual can function as if the bottom line is all 
that matters at work, but as if bowling scores are all that matter on the weekend. Or a couple can 
function in roles as if not married when working together professionally, but function in different 
roles within a different figured world at home – or while talking about where their child will 
attend preschool on their coffee break. 
 It is important to note that these figured worlds themselves are not static. They exist 
within the interactions of humans and are altered by these interactions as well. Words shift in 
meaning over time, clothing fashions change, and memes enter the popular consciousness or fade 
out of it. These figured worlds are not entirely unstable, of course; the role of a student in a 
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classroom today is different than it was a hundred years ago but not very different from what it 
was ten years ago. Figured worlds are not fixed entities fossilized for all time without the 
possibility of change. 
 Think of the tutor-student interaction. The interaction functions as if the individual in the 
tutor role has more knowledge than the individual in the role of the student, but there may also 
be variations in enactments as the tutor or student act in ways not anticipated by the other. The 
tutor may see the situation as part of the figured world of teachers and students and act as if they 
are in a classroom and have the role of the teacher. For example, they may be giving an 
exposition on a large whiteboard. The student may instead see the figured world of peers 
interacting and act as if their role has as much power as the tutor to determine what happens next 
and cast both the tutor and him- or herself in the role of a classmate or friend. For example, a 
student may have no qualms about telling the tutor that they don’t go to class or dislike a 
professor. Each figured world is populated by archetypes of characters and with meaningful 
activities that those characters are supposed to enact in certain ways (Holland et al., 1998). With 
rare chances or expectations of making their assumptions explicit to one another in a drop-in 
interaction, UMPTs and those they tutor may have to shift between different figured worlds or 
between different roles within a figured world, before finding one where both UMPT and student 
are on the same page and reacting in ways that are expected in discourse.  
Positioning 
People tell others who they are, but even more important, they tell themselves and 
then try to act as though they are who they say they are. (Holland, et al, 1998 
p. 3) 
Agency is manifested by the individual in accepting and rejecting imposed narratives, that is, in 
acting in accord to what they think others think about and expect from them or in other ways to 
signal their role and goals in an interaction (Holland et al., 1998). In a figured world there will be 
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archetype identities that are accessible or inaccessible to certain persons with current identities. 
A graduate student may become a professor by following a certain path, but it is a rejection of 
the archetypes to think that a professor could become a janitor. It is not physically impossible by 
any means, but it is a break from the imposed narrative. A student has certain ways in which they 
can and should act toward other students in order to fulfill the role of student, and other ways 
toward those in the role of teachers, depending on their goals in the interaction. An individual 
can choose to accept or reject their role, or portions of it, but drawing on the ideas of cultural 
mediation found in Vygotsky (1978), a rejection usually means trying to take on another 
established role or combining established roles in novel ways, not a complete break with the as-if 
understandings of their world.  
An UMPT, for example, may take pieces of what it means to be in the role of a traditional 
mathematics teacher and combine them with elements of what it means to be a peer.  For some 
tutors in some interactions this means that they give lecture-like explanations more than guiding 
student thinking through asking questions, but that they also use language that aligns them as 
peers and students (“yeah, that professor was really hard when I had her, too”). Their experiences 
in other contexts of being a student and a friend mediate their view of what a tutor’s role is and 
they find agency in appropriating different parts of what they have seen, heard, and been in the 
past and combining them in a new way to position themselves in a particular role. Holland et al., 
(1998) call these recombinations improvisation where an individual combines aspects of past 
enactments in a novel way to respond to the current situation. There are limits of course to 
agency and push-back when an individual tries to appropriate a role at odds with other parts of 
their identity. For example, being female may be part of the archetype of being a preschool 
teacher, while being male may be part of the archetype of a construction worker. Men are 
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teachers and women are builders, of course, but the more ways and the more fundamental ways 
an individual differs from the archetype the more difficulty they may find in getting others to 
accept them in that role (Holland et al., 1998). 
As Nasir and Saxe (2003) describe, a practice associated with a different role or social 
class can be a sign that you don’t belong in the figured world or the role within the figured world 
that you are claiming. Their study looked at domino playing as a class-separating act between 
African-American custodial and medical staff at a hospital. A medical resident from a working-
class background was chastised by other African-American medical staff for by playing 
dominoes with custodians on his lunch break. This act was perceived as positioning himself in a 
lesser role, as a peer of the custodians, and as other than his endorsed role as a medical resident, 
a position culturally elevated above that of custodian. The dominoes in this case signaled lower 
position. One can see how other enactments like carrying a designer purse, name-dropping, 
power stances, deference when going through doorways, and other mediators could signal higher 
position to others. In the classroom, a student appropriates roles by acting in certain ways to 
signal that they are the smart one, “too cool for school,” or the class clown. In this study, 
institutionalized markers like nametags and blue vests worn while on the clock signaled that an 
individual was in the role of a tutor – but upper division mathematics students who were not at 
the payroll at times seemed to also step into a similar role, accessing side study rooms and the 
break room, and at times even helping a tutor answer a student’s question. 
The individual finds agency by making choices within heteroglossia, that is, between the 
different voices or possible utterances and enactments they have internalized or can produce, to 
position themselves as being in a role and having a certain identity to reach their goals (Holland 
et al., 1998). Within an individual there can be may possible appropriated identities known and 
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wished to be or rejected all vying to be heard or chosen. Some of them the individual can take up 
because they have the habitus that allows them to pass as their desired identity. Some of the 
individuals cannot. Their mannerisms, their lack of intuitive knowledge, can mean that their bid 
for a role can be rejected by those around them. Think of a group of children playing make-
believe. Some are older, or bossier, or louder. One says, “I’m the queen” and the others all 
immediately orient around it “then I’m the princess.” But if another child jumps in, saying, “I’m 
the queen” first, they may find they are shouted down. Their response might be, “No, Sasha is 
the queen because it’s her crown” or “Let’s be firemen instead.” That last example also gives a 
powerful shift in agency. The last child to speak has not altered their identity, but changed what 
figured world they are in. When people meet an executive for a job interview, it is up to the 
executive to decide what questions to ask and when it is your turn to ask questions, whether to 
offer you a chair or let you stand, and when the interaction is over, and at that point whether you 
are dismissed to go or engaged in a more informal conversation. Others can make a bid for 
power or for a certain identity, in fact, it is wise to show initiative in a job interview, but it is 
contingent in a large part on the willingness of individuals in powerful roles like the executive 
within the space to accept the bid ‘as-if’ it is the case (Holland et al., 1998). 
Carlone, Webb, Archer, and Taylor (2015) followed four boys with a self-described 
interest in science from 4th through 6th grade to examine their ability or lack of ability to be seen 
by others as the “smart science boy.” All four boys showed evidence that being perceived as 
smart and scientific was important to them, but their bids to be positioned with the role of “smart 
science boy” were successful for some and not for others in the context of their classrooms. Two 
of the boys, in particular, acted in similar ways but had different reactions from their peers. 
“Evan,” (a white student) for example, came from an upper-middle class home and was able to 
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talk about the science supplies he had at home, like an electromagnet set. His interjections and 
efforts to take charge were granted by his classmates who did not seem to resent or resist them. 
After all, Evan was positioned through their interactions as someone who knew more about 
science than they did. In contrast, “Rafael” (a minority student from a lower socio-economic 
class) wanted to be seen as a “smart science boy” and had a good amount of science knowledge, 
but struggled socially and was rejected by his peers when he tried to use his knowledge and act 
in ways similar to Evan. The authors conclude that ethnicity and class and the associated cultural 
markers and behaviors can influence whether a bid for position or identity is successful (Carlone 
et al., 2015).  
In Carlone et al. (2015) the researchers found that the ability of a student to position 
himself in a particular role or identity relied on negotiation with others in the social space to 
accept him as having that identity. In the tutor-student dyad, particularly with peer tutors, there is 
similarly a great need for negotiation. The two individuals have often never met before and the 
space of tutoring and role of tutor and student may be very ill-defined for one or both of them or 
defined in ways that are not compatible (Colvin, 2007). What are the voices in the heteroglossia 
that a tutor is drawing from? Do they have a firm conception of “tutor” or are they drawing 
pieces from “teacher” or “peer” or some other voice or archetype in their choice of enactments? 
Without firm definition of what roles are possible, we enter a space of authoring where 
improvisation drawing on other identities and spaces comes into play. 
Authoring 
In the figured world… the vantage point rests within the ‘I’ and authoring 
comes from the I, but the words are from collective experience. (Holland, et al, 
p. 171) 
Authoring is about agency, but it is also about entering a dialog. That is, authoring is about 
positioning work the individual does in order to be seen as having a certain role within the given 
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figured world, based on their interpretation of the roles of those around them and the goal they 
are trying to reach. Utterances and enactments are how an individual authors their role and both 
are always part of longer dialogues; they have the weight of previous meaning and identity 
(Holland et al., 1998; Kubli, 2005). Think of the phrase “always.” Alone it signifies very little, 
but as part of a longer conversation with Harry Potter fans, it could carry the meaning of 
unrequited love, heroism, and misunderstood intentions. The word “always” has become a 
mediator within the figured world of Harry Potter fans and using it is taking up more than its 
dictionary meaning at times. The proper use of a mediator can also signal belonging and be a 
form of positioning. Using “always” to mean what it has come to mean in the Harry Potter 
fandom signals to others that you have the role of someone who part of that group with a claim 
to belong. 
 Utterances also anticipate responses from others, even if that is a range of possible 
responses and even if one of them is silence (Braathe & Solomon, 2015; Holland et al., 1998). A 
teacher asks, “who knows…” and based on classroom practices, hands shoot up or words are 
called out. What doesn’t happen is that the children form a conga line and leave the room, and if 
that was their response, the person positioned in the powerful role (the teacher) would likely 
reject it with his or her own words and actions! Many enactments, utterance or otherwise, in our 
everyday lives follow scripts (Herbel-Eisenmann et al., 2015; Holland et al., 1998). Some of 
these scripts are more rigid – think of the script for ordering coffee – and some are more open to 
improvisation – think of drinks with friends. Scripts allow for social interactions without 
constant negotiations so long as both parties know the script, their parts (that is, their roles) and 
stick to it. The script is part of a figured world, a stage-play between two (or more) archetypes 
with only the individuals and particulars needing to be painted in. Students have verbal 
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exchanges they engage in with teachers, as do parents with children, and as do bus drivers with 
riders. Of course, novel situations can and do occur and one or more individuals may not have 
the habitus to know the script or may make the choice to position themselves by deviating from 
it – think of the possible scripts and deviations that may signal or mis-signal an individual’s role 
and goals on a blind date! 
 Heyd-Metzuyanim (2013) analyzed her interactions as a teacher and tutor for a seventh-
grade female mathematics student, “Dana,” through the lens of discursive identity formation. She 
describes how her own utterances and enactments over time, and those of Dana, co-authored an 
identity for the student as being “clueless” in mathematics. The identity grew from the “well 
concealed and non-deliberate identifying processes that were occurring” (p. 361) such as the 
choice of scripts and discourses based on a presumed a lack of ability and knowledge for the 
student by both her and by the teacher. When neither individual rejected that narrative, it was 
allowed to remain and build until both came to believe it. One key observation was that while 
Dana could not perform as expected within a mathematical interaction, she had improvised and 
developed alternative scripts and enactments that she could perform in place of those she 
couldn’t grasp. She didn’t challenge her identity as a struggling student, but she found 
enactments that let her interact within a mathematics classroom such as stating a mathematical 
idea early in the solution process so as to elicit guidance from the teacher before going too far 
down a wrong path. The author concludes that mathematical identity is co-authored in 
interactions and that the implicit assumptions by either party play an important role in 
constraining the interaction and authoring identities (Heyd-Metzuyanim, 2013). 
As Dana found herself in a novel mathematical situation for which she had no model of 
discourse, she was forced to improvise. Improvisation is key in the novel situation or when one 
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party goes off script. What about habitus and identity informs this novel situation? Think of the 
tutor and student again. In some cases, one or neither will have a script for this interaction. The 
tutor likely takes pieces of other scripts from teachers they have known, or their own experiences 
being tutored and from tutoring in past interactions and tries them out. Maybe the student 
responds as expected and maybe they don’t, this could be due to a lack of understanding, or a 
mismatch in the tutor’s and student’s goals or perceptions of the role they or the other are taking. 
The script can then be altered or scrapped and alternative enacted. The student also comes in 
with habitus and identity. They see themselves as a certain type of student, particularly with 
certain goals for coming into the tutoring center. Their identity as a sense of self with a role and 
with goals for this interaction creates certain enactments and expects certain responses. The tutor 
and student must negotiate their coauthored script as the two interact. Both have space to author, 
to position, to choose – but also to accept or reject the authoring, positioning, and choices of the 
other. 
Authoring does not mean creating a new role from scratch, but, rather, the process of an 
individual drawing upon their history-in-person to create a novel enactment suitable for their 
current context and goals. History-in-person refers to the “sediment” or “residue” of past 
experiences that an individual carries with them (Holland & Lave, 2009; Urrieta, 2007). Within 
this framework, and identity is not a fixed thing that is stable across contexts, but an individual 
does develop patterns of participation through their choices and the consequences of those 
choices so that, over time, these enactments build into a sense of self and inform future 
enactments (Holland & Lave, 2009; Skott, 2015). Authoring is the space where an individual 
makes choices between possible enactments based on these past experiences. 
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Summary of the Framework 
 The figured worlds framework attends to the cultural factors that shape an individual 
through the mediation of roles in figured worlds, the ongoing negotiation of individuals within a 
particular figured world through positioning, and the ability of an individual to challenge their 
role and alter the figured world through authoring. Jurow (2005) examined how multiple figured 
worlds with different roles and rules can be at play in the same physical space and among the 
same group of people. Carlone et al.'s (2015) work highlighted the ways in which an individual’s 
bid for a certain role or position may be granted or opposed by others in interaction while Nasir 
and Saxe (2003) observed how certain actions are used to signal belonging to an archetype and 
how breaking those boundaries has social repercussions. Heyd-Metzuyanim (2013) described 
how identity can be implicitly co-authored in interactions even when the individuals involved are 
not explicitly intending to shape identities.  
Each of these constructs played an important role in my analysis of the data collected for 
this study. UMPT’s descriptions of the figured world of tutoring, their goals in a tutoring 
interaction, and their possible roles within as a tutor inform us what they see as possible within 
the tutoring space – what roles, what actions, what assumptions. UMPT descriptions and my 
observations of their tutoring practices give opportunity to see positioning and negotiation play 
out what is possible in their figured worlds. And, finally, asking UMPTs to interpret their own 
actions and intentions gives perspective into how they choose to author their identities and how 
they are being authored by others. 
My Study 
 In Chapter 3 I describe my methodology utilizing surveys, observations, stimulated 
recall, and semi-structured interviews to collect data on UMPTs perspectives of their roles within 
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the figured world of tutoring in a college learning center. In Chapter 3, I also describe my 
analysis, including the theoretical decision to foreground the stimulated recall interviews as my 
primary data source and my use of some methods from grounded theory when developing a 
coding scheme. 
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Chapter 3: Methodology 
In this chapter I will give an overview of my research design followed by information 
about the institutional setting of data collection, my participants, the data corpus, and my 
methods of analysis. Finally, I will summarize measures I took in in the interest increasing the 
validity and reliability of my results. Throughout, I give a rationale for my choices. The goal of 
these methodological choices is to answer my research questions: 
1. How do undergraduate mathematics peer tutors describe the figured world of a mathematics 
learning center? 
2. What tutor identities are apparent from observation, self-report, and tutoring enactments and 
how can they be described? 
3. What distinguishes different types of tutor identities?  
I collected data from undergraduate mathematics peer tutors (UMPTs) at San Diego State 
University’s (SDSU) Mathematics Learning Center (MLC) as well as from other key players 
such as graduate teaching assistants within the MLC. In the ethnographic tradition I studied the 
MLC as a particular figured world and the UMPTs as a particular group within the figured 
world. I collected data from a variety of sources emphasizing the sense-making work of 
individuals within the figured world and observations of interactions within the figured world. 
It is important in this study, as with all qualitative research, to make the experiences of 
the researcher explicit during data analysis to maintain an awareness of this lens and potential 
biases that may emerge (Emerson, Fretz, & Shaw, 1995). My personal perspective as an 
ethnographer of the math learning center stems from experiences tutoring in a variety of venues 
for many years. I had a number of questions that arose from my experiences: What are tutors’ 
goals in their interactions? How do they choose what to do in a particular interaction? My 
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research questions and the focus of my study grew out of my experiences and my reflections on 
my experiences which informed my perspective as I collected and analyzed data in the MLC at 
SDSU.  
Overview of Research Design 
I first collected data in the form of field notes taken in the MLC and surveys distributed 
to UMPTs and other tutors and staff. Data collection proceeded into a more focused series of 
case studies of selected participants. For each case study participant there were repeated 
observations of tutoring, each with a stimulated recall interview following (Dempsey, 2010; El 
Chidiac, 2017; Lyle, 2010), and concluding with a semi-structured interview (Ginsburg, 1997). 
The survey data allowed for a broader view of the figured world of the MLC and the 
perspectives of UMPTs who were not selected for case studies while the case studies allowed for 
a deeper analysis with a more focused subset of UMPTs by including observations of tutoring in 
addition to eliciting tutors’ perceptions of the observed tutoring interactions. Naturalistic 
observations took place over several weeks prior to video-recording observations of particular 
tutors and continued throughout the remainder of the study. These helped me in my analysis to 
understand and fit data together in a way that is authentic to broader patterns that make up the 
figured world of the MLC. It also allowed for the day-to-day differences within the MLC and 
between participants to become apparent. The analysis of self-reports through surveys and 
interviews, observations of the participating tutors’ interactions, and UMPTs’ reflections on 
observations of their own behavior yielded insight into how UMPTs view the figured world of 
the MLC, their role or potential roles within that space, and their enactments of those roles.  
Lasky (2005) conducted a study of similar design to this one examining the identity and 
agency of Canadian secondary teachers during an educational reform effort. At a single urban 
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high school in Ontario, she collected surveys from 59 teachers on teacher identity and beliefs and 
attitudes about the nature of teaching and the educational reforms being enacted. To complement 
her survey data, she also interviewed four teachers over the course of several months. Two 
teachers were interviewed twice and two three times. The majority of her results were drawn 
from the interview data due to a great amount of data being available from each individual 
participant to triangulate a more accurate picture of their identity and practice. One strength of 
this study was that the researcher was able in interviews to ask for elaborations on key points 
such as the “blurring of professional and personal vulnerability” under the new reforms that had 
emerged in survey data (Lasky, 2005, p. 910). Interview data allowed Lasky to unpack how 
being in the public eye under new educational reforms was interpreted by teachers as being 
central to this idea of “blurring.” The survey data was useful to give a more representative 
picture of the identity and beliefs of teachers at the school and to address the potential bias of 
interviewing four teachers who volunteered rather than being able to select a more representative 
sample.  
My similar methodology utilizing both a survey and case studies allowed me to collect a 
similar data set from UMPTs to that which Lasky (2005) collected from teachers, and to answer 
a similar question about the identity and enactments of UMPTs. Lasky's (2005) results centered 
on the mediation of agency as teachers who had formed their identities in their early teaching 
experiences now found them to conflict with the expectations of a new reform effort. 
Because one focus of this study is on UMPTs’ understanding of their own identity in the 
context of a particular figured world it was important that I elicited their beliefs, goals, and 
rationale rather than focusing solely on my own interpretations of their actions. The actual 
enactment and the broader sociocultural space of the MLC are also important to my 
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understanding of the UMPTs’ identities as well as crucial to describing the figured world 
Throughout my study I discussed my observations and impressions with a variety of other 
researchers including members of a national researchers’ and practitioners’ group focused on 
MLCs and undergraduate mathematics tutoring and the Director of the MLC where I conducted 
my study. Like Lasky (2005) found, identities are formed within particular figured worlds 
through repeated, reflexive enactments mediated by many factors (Holland et al., 1998). In what 
follows, I elaborate on the details of the design of my study which aimed to collect and analyze 
many of those factors. 
Setting 
San Diego State University has approximately 35,000 students including 4,000 
undergraduates in the College of Engineering and an additional 5,000 in the College of Sciences. 
Students in these two colleges are most likely to be in mathematic-intensive majors and thus are 
most likely to be both tutors and students in the MLC, though tutors and students of the MLC are 
not limited to students of those colleges. Students of color form a majority in aggregate at the 
university and represent about 52% of the student population. The largest single ethnicities are 
white (34%) and Hispanic/Latinx (28%). The mathematics department in recent years has begun 
implementing changes in lower-division mathematics courses with the goal of decreasing the 
number of students who drop, fail, or withdraw from courses like Pre-Calculus, Calculus I, and 
Calculus II. The changes implemented were largely adopted from the recommendations of the 
MAA Study of College Calculus (Bressoud et al., 2015). Changes include increased training for 
graduate teaching assistants, the addition of an inquiry-oriented activity section once a week in 
some courses, and the introduction of course coordinators. According to the Director of the 
MLC, this increased interest in improving mathematical outcomes for students in mathematics 
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courses was also influential in the transition of the MLC into a larger space, with more tutors and 
extended hours, compared to those previously allocated for mathematics tutoring. 
The Mathematics Learning Center at San Diego State University is relatively new in its 
current form and location, though some mathematical tutoring was and remains available 
through other sources like learning communities, the athletics department, or student support 
services. The MLC is housed in the library and was open 46 hours a week during the semester I 
collected data, including every weekday and four hours on Sunday afternoons. Students were 
tutored in the MLC on a drop-in, rather than appointment, basis. The number of students utilizing 
the MLC varied by week with a total of about 5000 student-tutor interactions recorded as taking 
place throughout the semester. 
The physical space of the MLC was designed for flexibility and accommodating a large 
number of students while also providing direction to help students find other students in the same 
course (see Figure 4 in Chapter 4). Signage on the walls indicated areas designated for Pre-
Calculus, Business Calculus, Calculus I, Calculus II, and Calculus III tutoring in the main open 
space populated by tables and wheeled office-style chairs, while a side room was for statistics 
tutoring. These course-specific areas had no fixed boundaries and students could choose to sit 
wherever they liked regardless of their enrollment in a course, but the zones roughly 
corresponded to one or more large tables and helped students with similar questions find one 
another. Students in specialized calculus courses such as Calculus for Life Sciences were also 
frequent users along with students in an assortment of other courses – both mathematics and 
mathematics utilizing courses in engineering, computer science, and other departments that 
utilized mathematics. Students in courses without designated areas sat wherever there was space.  
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The director of the MLC had an office down a hallway on one side of the MLC where 
there were also three rooms that could be used for tutoring a small group if the main area got too 
loud or distracting. Some TAs chose to hold office hours in the side rooms and they were 
occasionally also used for a student making up a test or quiz. There was a break room with 
lockers, a fridge, and a microwave for use by all of the tutors. The main tutoring space was 
overseen by a front desk staff person who greeted incoming students and reminded them to sign 
in and out of the MLC by swiping their ID cards at the front desk. This individual also kept track 
of the question queue for tutors. Each request was received electronically from students sitting at 
various tables in the MLC who summarized the question and filled out what course they were 
enrolled in and at what table they were currently sitting. These requests were displayed on a 
monitor at the front desk. A tutor’s name was added, and the color of the displayed row was 
changed when someone went to help the student so that whether a tutor had already responded to 
a request was visually distinguishable from a distance. Tutors were expected to use the question 
queue to circulate to students who needed help and to ensure that no one was kept waiting too 
long. 
Participants 
The individuals who tutored in SDSU’s MLC had one of several formal titles or roles. 
These included: 1) graduate teaching assistants (TAs) who led activity-based and homework help 
sections primarily for courses in the calculus sequence and held office hours tutoring in the 
MLC, 2) instructional student assistants (ISAs) who were undergraduates hired to provide 
additional help to a group of Precalculus students in a prescribed format in a meeting time 
outside of the lecture and also had hours tutoring in the MLC, and 3) undergraduates who had 
none of those outside roles in addition to being tutors. The final group I’ve referred to in this 
 72 
 
study as undergraduate mathematics peer tutors (UMPTs). My study focused on these UMPTs 
who tutored other undergraduates in mathematics in a drop-in context in the MLC at SDSU and 
who were not interacting with students as a classroom educator in any capacity, that is, who were 
not TAs or ISAs. The ISAs and UMPTs were STEM majors some of the UMPTs and ISAs were 
considering a career as secondary mathematics teachers. Most were not. A total of 28 UMPTs 
worked in the MLC for four to fifteen hours each week during the semester that data was 
collected. During that same semester a total of 48 ISAs and TAs also tutored in some capacity in 
the MLC, generally for one to three hours a week.  
Data was collected in two phases. The first phase consisted of naturalistic observations 
and an online survey distributed to all tutors at SDSU’s MLC. The survey was distributed to 
ISAs and TAs as well as UMPTs so that I could consider the subset of the UMPTs and their 
tutoring interactions in context of the tutoring work and perspectives of others in the figured 
world. The subject pool for primary analysis was restricted to UMPTs because I believed that 
tutors who are not undergraduates, or who work with students in a classroom setting as well, or 
who tutor by appointment rather than on a drop-in basis, likely have different backgrounds, 
experiences, and social roles in the tutoring environment. For example, a mathematics graduate 
teaching assistant usually has the benefit of greater age and is someone who likely majored in 
mathematics and wishes to pursue it further, while undergraduate mathematics tutors are often 
from other STEM majors in addition to mathematics and closely match those they are tutoring in 
age and/or life experiences. 
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Table 2. Characteristics of MLC tutors across all groups based on survey responses. 
 Tutor Role  
 UMPT Non-UMPT Total 
# of Respondents 14 10 24 
Average Respondent Age 20.3† 21.5 20.8 
Gender of Respondents 
10 male,  
4 female 
7 male,  
3 female 
17 male,  
7 female 
Average # of MLC Tutoring Hours per 
Week  
6.8 (4 to 15) 2.6‡ (1 to 4) 5.12 (1 to 15) 
†Number reflects average when one outlier (34 years old) was removed.  
‡ Number reflects average when one outlier (15 hours) with multiple roles in the MLC was removed. 
 
A subset of UMPTs who participated in the survey were chosen for case studies. A total 
of seven tutors indicated willingness to be contacted by a researcher on their surveys. All were 
initially contacted, at which point two declined to participate further. The decision on which four 
of the remaining five to collect data from was largely made in an effort to be gender-balanced in 
the sample, include multiple majors, and scheduling availability of the researcher to observe 
work shifts repeatedly. More information on the case study participants is included in the next 
section. The number of case study participants was limited so that sufficient data could be 
collected from each during the portion of the semester determined in consultations with the 
Director of the MLC to give the most accurate picture of day-to-day tutoring. That is, I did not 
collect data during the first weeks of the semester nor while students were preparing for finals, 
but I included at least one week where mathematics midterms were being given (and thus the 
MLC became much more utilized for drop-in tutoring by students) for data collection from each 
case study participant. See Figure 2 for a timeline of data collection. 
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In addition to participating in the survey, case study participants were observed and 
video-recorded during tutoring shifts. The UMPTs were asked in a stimulated recall interview to 
explain their goals, decisions, beliefs, and views of themselves and the students they were 
tutoring. After the final observation and stimulated recall, each case study participant was also 
asked to participate in a semi-structured interview. The data sources for the case study 
participants are described in greater detail in the next section. 
Data Corpus and Data Reduction 
The following data were collected for the purpose of this present study. Each portion will 
be addressed shortly in more detail. How each portion of the data corpus relates to my research 
questions is summarized in Table 4 in the last section of this chapter. 
• Tutor survey responses (n=24) 
Includes participation from half of the 28 UMPTs employed at the MLC as well as ten 
other tutors in various roles in the MLC including TAs and ISAs.  
• Field notes of naturalistic observations in the MLC 
Field notes were taken during visits to the MLC prior to video recording tutoring 
interactions. They served to normalize my presence as non-disruptive in the space and 
oriented me toward the enactments typical of the figured world. 
• Combined observational and stimulated recall data, analyzed as a unit including: 
o Video recording of tutoring interactions of case study participants (participants n=4, 
2-3 hours per participant, per week for four weeks) 
A total of seventeen tutoring work shifts were recorded, four for three participants, 
and five for one. 
o Field notes of video-recorded interactions 
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Field notes taken while recording interactions guided the selection of video for the 
stimulated recall. For each recording a second set of field notes was created by 
rewatching the video at a later time.  
o Transcript of video-recorded stimulated recall around recorded interactions (n=15, 
one per case study participant per week for four weeks) 
The footage was used from the tutoring shift that occurred immediately prior and 
began within fifteen minutes to two hours after the shift was ended. A combination of 
participant’s choice and field notes guided which interactions were watched together. 
One participant had only three stimulated recall interviews as he had an observed 
shift where only one short tutoring interaction occurred. 
• Semi-structured interviews (n=4 one per case study participant) 
Interview protocol was standardized for all participants, but due to the ongoing nature of 
data collection and thus a relationship to the researcher, references were made by both 
participants and the researcher to things observed in tutoring or mentioned in stimulated 
recall interviews.  
The tutors’ survey was web-based and was distributed through the director of the MLC to 
all tutors in the MLC. I first analyzed the surveys with an attempt being made to select a broad 
and interesting group of UMPTs for case studies within the group of UMPTs that indicated on 
their survey that they were willing to be contacted by a researcher. From this subset of survey 
respondents, four participants were recruited. Their characteristics are summarized in Table 3. 
Given that I had four case study participants, it is noteworthy that within my sample 
Hispanic/Latinx and non-mathematics majors were underrepresented compared to all UMPTs in 
the MLC. 
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Table 3. Case study participants’ demographic information. 
*Gender-preserving pseudonyms chosen by the participants 
Case Study 
Participants* 
Year Major Ethnicity 
Time 
Tutoring in 
the MLC 
Danielle Junior Mathematics White/Caucasian 1-2 years 
Eric Senior Mathematics Chinese-Filipino 1-2 years 
Jake Sophomore Engineering White/Caucasian <1 year 
Lily Junior 
Mathematics & 
Physics 
Cambodian 1-2 years 
 
The case studies consisted of repeated observations and video recording of tutoring 
interactions in the MLC. Each observation coincided with a full tutoring work shift for each 
participant and had a duration of 2 or 3 hours. Participants were observed four times and each 
observation was followed with a stimulated recall interview, with two exceptions. Lily was 
observed five times but during one of the observations had a family emergency and thus did not 
complete a stimulated recall, and Eric had an observed tutoring shift where only one very short 
(<10 minute) tutoring interaction occurred and so was only interviewed three times following 
observations. After the final stimulated recall each participant also participated in a semi-
structured interview. The stimulated recall and interview were video recorded and transcribed 
while the tutoring interactions were video-recorded, and field notes were made of key features or 
incidents. These field notes were used to help interpret the stimulated recall interview data. 
Following the stimulated recall, the entirety of the observed tutoring shift was also rewatched to 
create a second set of field notes without the possible in-the-moment restrictions that may have 
prevented the researcher from noting a significant action or utterance. In the observed 
interactions I saw shifting roles and expectations of the UMPT and in the stimulated recall heard 
their rationale, explanation, and interpretation of their interactions. In their interpretations of 
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these interactions, I also learned about how UMPT’s view students, mathematics, and the 
positioning work that they do, and how they author their role within the figured world. 
Survey 
The survey distributed consisted of 42 questions in four sections with the aim of 
triangulating tutor actions and what underlies them (see Appendix A for the complete survey). 
The first section’s eight questions were aimed at understanding the tutor’s beliefs that may 
influence their tutoring. First, respondents were asked what a tutor’s role is most similar to with 
examples such as a professor, a peer, or an answer key. They were also asked how they define 
“success” when tutoring. Similar questions were asked again, only from the perspective of what 
they think a student thinks. Questions were asked from both perspectives as the tutor’s role may 
need to be negotiated and it is revealing if the UMPT believes that the student holds a different 
perspective than their own about the nature and goal of tutoring (Colvin, 2007). If the answers 
regarding their perspectives differed from those they attribute to students, it showed evidence 
that they are aware of a source of potential conflict and of the need for negotiation of their role. 
In the questions that followed they were asked to define mathematics, learning, teaching, and a 
tutor to give a baseline for how they view mathematics education and their role in it. According 
to the figured worlds framework (Holland et al., 1998), the tutor’s actions are informed by their 
beliefs and also by their ideas about the beliefs of others. There are many “others” of which a 
tutor may be cognizant while tutoring – the student, the student’s professor, the director of the 
tutoring center, other tutors, etc. Rather than attempting an exhaustive list of these others and 
what the tutor believes that they believe, I chose to focus the survey questions on the two 
individuals actively engaged in the interaction. 
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The second section of nine questions asked about specific tutor actions. For some 
questions, tutors indicated on a Likert scale from “mostly me” to “mostly the person I am 
tutoring” things like who does most of the talking, writing, and questioning, and who chooses 
examples and chooses when to move on from a problem in a tutoring interaction. Talking, 
writing, questioning, and choosing examples and when to move on are actions of power in most 
cases. An UMPT who chooses the problems and when to move on from them, and does most of 
the talking and writing, has positioned their role similar to that of a traditional classroom teacher. 
In contrast, an UMPT who chooses most of the problems but reports that the student then does 
most of the talking and writing is taking on a different role. This section of the survey concluded 
with short descriptions of four tutoring situations and asked the tutor to explain what they would 
do in each situation and why. The four scenarios were intended to capture common, familiar, or 
at least feasible scenarios for any UMPT in a drop-in college learning center, including the MLC. 
At the same time, each scenario attempted to use specific enough language so that the UMPT can 
imagine themselves in the scenario even if they have never encountered it. Three of the four 
scenarios were regarding potentially conflicting interactions with students – a student who comes 
to the tutor and declares that nothing in lecture made sense, a student displays anxiety around 
failing an upcoming test, and a student who only wants to know if they have the correct answers 
on their homework. The final scenario is that the tutoring center is too busy for the number of 
tutors. This and the first section were analyzed together looking for patterns between beliefs 
about their roles and their reported enactment. 
The third and fourth sections of the survey included twenty-five questions about 
demographic information as well as a more concrete description of the details of their current 
tutoring and their background with tutoring. There were questions regarding how many hours 
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they tutored each week, previous tutoring experience, number of students typically served, 
whether they had ever been tutored, etc. The purpose of the final sections was to see if there are 
longitudinal or other patterns that emerge from certain types or durations of tutoring experience. 
For example, Battey and Franke (2008) traced one teacher’s actions in their study to her previous 
work as a typing instructor. That experience led her to emphasize speed and correctness over 
understanding. Similarly, it may be that an UMPT who previously worked with elementary-aged 
children will be influenced by that experience, perhaps attending more to affect and making 
learning enjoyable. It may also be that tutors’ perspectives show a change as they gain 
experience as a tutor. A new tutor may view their role as being more of a lecturer if they have 
little exposure to other ways of teaching and learning, but if they continue to tutor for multiple 
semesters they may shift away from lecturing due to the different dynamics afforded by one-on-
one interactions even without specific training. 
Survey Distribution 
Surveys were distributed to all tutors at SDSU’s MLC during the third week of the fall 
semester and the survey remained open for several weeks. The timing allowed for newly hired 
and returning tutors to adjust to a new school year’s schedule and to have recent memories of 
tutoring experiences, while at the same time not being so late in the semester to conflict with 
midterms or final exams.  
Data was collected from TAs and ISAs as well as the UMPTs primarily to give a broader 
view of the MLC as a figured world populated by several kinds of tutors and how UMPTs 
perspectives may contrast or be similar to those of other tutors. A total of 24 surveys were 
completed by fourteen UMPTs, five TAs, four ISAs, and one undergraduate employee who 
administrates the front desk but does not tutor. 
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At the conclusion of the survey, UMPT participants were asked if they were willing to 
discuss their answers with a researcher and/or participate in further research. Those who 
indicated their willingness to participate further were the potential participants for the second 
phase of the study and it is from those individuals that the four case study participants were 
drawn. 
Survey Analysis  
Quantitative data analysis was used to explore evident trends in the survey data, initially 
with basic descriptive statistics. These were computed for UMPTs separately and also for other 
subgroups of tutors like TAs, as well as in aggregate. It provided data on the percentage of tutors 
who had previously been tutored, the level of agreement between how a tutor describes their own 
role and how they think students view their role, and what the tutor believes they enact in a 
tutoring interaction. The survey also proved useful to triangulate the data provided by case study 
participants. When considering an UMPT’s enactments and their description in stimulated recall 
as to the rationale behind their decision, the survey data provided information like their 
definition of teaching and of tutoring and a ranking of what they consider most important when 
determining if an interaction was successful from another medium. 
The survey was used in two ways. First and primarily, as additional data for each case 
study participant. It gave more general data about a participant’s identity and interactions in a 
broader context rather than influenced by a specific interaction. Second, trends in the surveys 
particularly across a larger group of UMPTs and other types of mathematics tutors help to situate 
the case studies within the broader figured world of the MLC. For examples of the use of a 
survey as part of a study within a sociocultural or figured worlds framework, see Lasky (2005) 
who used a survey data to help determine if her case studies of four teachers were representative 
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and Solomon et al. (2010) who used surveys along with focus groups to enable the collection of 
data from more participants and over a longer period of time.  
Methods from grounded theory (Strauss & Corbin, 1994b) were used throughout analysis 
of narrative and short answers to the survey. Since the theoretical framework focuses on identity, 
I focused my analysis of written responses on how the tutor’s self-perception in relation to the 
tutoring task and the tutee was expressed, and how those interactions are situated within the 
figured world of the MLC.  
Observational Field Notes 
I took ethnographic field notes as an observer in the MLC over several weeks in 
September and October for a total of 25 hours over twelve different days and encompassing 
morning, afternoon, evening, and weekend hours. Informal observations decreased as case 
studies began and terminated as case study observations became more intensive. Taking field 
notes aided me in noting and addressing my own biases as they emerged and identifying the 
ways in which the MLC differs or aligns with my own experiences to address possible bias 
(Emerson et al., 1995). The notes consisted of descriptions of tutor and student behavior with my 
own questions about that behavior as it occurred.  
Here is an example from notes taken during an informal observation: 
MS [male student] returns to table and starts talking to [female tutor]. Sounds like 
they know each other. Some banter: “Do you need help?” “Oh, no, I’m fine.” 
“Did you just go out to avoid me?” “No, I mean [laugh.]” 
 
Note repositioning by [female tutor]. She is choosing to work between the two 
students, interjecting herself, rather than lecturing them from the side. 
Intentionally or not, this forces her to work with them as if working one-on-one as 
she cannot face them both at once. 
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13:32 [female tutor] is bouncing between the FS [female students] on either side 
of her, each is working on a problem; she turns to one or the other to check their 
work/progress. This is keeping her from “doing the problem for them” but also 
seems to make both students motivated to work and feel attended to. 
 
Question does breaking their focus from herself by turning away allow them to 
focus more on the math? Is there something about maintaining the “social 
connection” that detracts from the mathematics or distracts from it or is it 
helpful/complementary to the content? 
 
[female tutor] still back and forth between the two girls. Two guys across the 
table laughing and looking at their laptops, I don’t think they’re doing math. 
… 
[Danielle] with the student - what they are doing is mostly working through 
specific problems, [Danielle] working on whiteboard, student watching, her 
(Danielle) giving explanations as she goes. The student nods, asks the occasional 
question. [Other tutor] has left. 
 
Question what is the “ideal” student according to tutors? [Danielle] today has 
worked with a student who came in with a short list of conceptual questions, 
[another] a long list of particular problems, etc. What does she prefer? Why? 
 
15:03 [D] “Let me look this up real quick because I’m technically off right now.” 
 
It has really quieted down. Less than twenty students in the whole MLC. Lots of 
tutors hanging out at tables or at the FD [front desk]. 
 
MS “it helped.” FS “so then go and do some more problems today, and then come 
back tomorrow. Keep coming until you really understand everything. You pay 
them for this, so you know,” “Use it.” “Use it!” 
Reviewing these notes helped me to determine which enactments recurred across time 
and across different individuals. The questions and notes I wrote in the moment while observing 
guided my decision-making when asking for clarification during stimulated recalls with my case 
study participants by foregrounding in my mind the enactments of the figured world of the MLC 
rather than my own experiences as a tutor. Field notes of informal observations were taken on a 
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laptop computer as I was in the presence of students working on online homework on laptops 
and this made me less intrusive than taking notes by hand.  
Case Study Enactments Data Corpus 
I considered the data collected from the surveys in order to select a subset of respondents 
to participate in the case study consisting of observations, stimulated recall interviews, and a 
semi-structured interview (Dempsey, 2010; El Chidiac, 2017; Ginsburg, 1997; Lyle, 2010). A 
total of seven tutors indicated that they could be contacted by a researcher. Of these, two 
declined to participate when the nature of the case studies was explained. Each selection also 
needed a work schedule that will allow me to observe and record them without conflicting with 
my other commitments or with another selected case study, which was the basis for making my 
final selection. Refer to Table 3 for a summary of the case study participants’ basic demographic 
characteristics. 
Video Recorded Interactions  
Participating tutors were video recorded as they performed their normal tutoring duties, 
usually by a videographer who was not the researcher. Given SDSU’s MLC arrangement, the 
videographer was provided with a monopod for the camera to maximize their ability to capture 
the tutor anywhere in the MLC. When a videographer independent of the researcher was not 
available, a tripod in a central location and a headphone were used to allow the researcher to take 
notes while filming. Videographers panned, zoomed, and if necessary, followed the tutor with 
the camera to attempt to capture the UMPT’s body posture and location relative to the student as 
well as movement around the center.  
The best way to capture video data without disrupting the tutoring interaction was 
discussed in detail with my committee. The videographer (when present) was asked to maintain 
 85 
 
distance from the interaction comparable to that of other individuals currently standing nearby in 
the MLC. This meant that the videographer was farther away on very quiet days when their 
presence would be more noticeable and therefore more likely to change the interaction, but could 
be closer to the interaction on busy days when a student working with a tutor was more likely to 
block out the myriad of people and distractions so the closer camera would not be problematic. I, 
the researcher, would take an open seat (when available) at the table where tutoring was taking 
place in order to create field notes outlining the interaction. When no videographer was available 
the camera was placed on a tripod next to a pillar and just behind the front desk. This positioning 
allowed me to capture every table in the MLC without physically moving the tripod. Being next 
to the pillar and near the front desk seemed to make the camera non-disruptive and not very 
noticeable to students. I would remain seated by the camera with headphones so that I was able 
to hear the interaction and take field notes even though I was across the room. 
The participating UMPTs wore a wireless microphone to improve audio capture and 
increase the distance of the video camera from the interaction to minimize its influence on what 
occurred. Care was taken to avoid capturing full-face video of students and other non-
participants, but whenever possible students’ utterances and gestures while interacting with the 
case study participant were captured. Each participant was followed for an entire tutoring shift 
lasting either two or three hours. One participant was followed five times and the others four 
times. 
Case study observations were staggered so that data was collected over a total of seven 
weeks beginning in early October and concluding the week before Thanksgiving. Based on 
consultations with the director of the MLC, those weeks of the semester are the most typical of 
what happens in the MLC. They included weeks where there are midterms in various courses, 
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and weeks where there are not exams for most students, by the fourth or fifth week of the 
semester tutors have been working for several weeks and have a range of experiences to draw on 
when describing their actions, and before Thanksgiving break fewer students and tutors are 
worried about finals and swamped with end of semester assignments.  
Field notes of video recorded interactions.  
I, the researcher, followed the tutor during observed and video recorded tutoring sessions 
when possible and otherwise observed the tutoring at a distance while operating the camera and 
listening to the discourse via the microphone worn by the participant and headphones attached to 
the video camera. I took field notes during the interaction noting gestures, utterances, and 
decisions to supplement what was captured by the camera and sufficient to create a sketch and 
timeline of the major events and I recorded my own social and emotional reactions to events so 
that I could take them into account when doing later analysis (Emerson et al., 1995).  
After an observed and recorded tutoring work shift that was to be used for stimulated 
recall, I spent the time required to finalize field notes and create an outline of the episodes from 
the tutoring session to allow me to understand what to emphasize during the stimulated recall 
should the participant not have specific episodes they wished to discuss. Following the 
stimulated recall interview, the recorded observation of tutoring was rewatched so that more 
detailed notes could be taken on what occurred. This resulted in a double set of field notes for 
each observation. 
Prior to analysis, it was decided that verbal units for analysis would determined based on 
their apparent social meaning and function rather than a predetermined grain size of a word, 
sentence, or period or time (Gee, 2007). During early analysis it became apparent that the most 
meaningful unit of analysis was that of a tutoring interaction with the data corpus for an 
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interaction consisting of the initial field notes, transcription of the stimulated recall interview that 
related, and the second set of additional notes taken when rewatching the interaction. An 
example of the combined data can be found in Appendix B. 
Stimulated recall.  
Stimulated recall interviews were chosen as a method for data collection because the 
figured worlds framework positions both enactments and the meanings individuals bring to their 
enactments as being what forms the social reality of a space for individuals and groups. El 
Chidiac (2017) argued that stimulated recall interviews are a valuable method to access 
“narrative discourses that shape how participants understand their world” (p. 570) and therefore 
consistent and useful as a means of data collection when conducting research within a 
sociocultural framework. Stimulated recall interviews have also been shown to be useful in 
eliciting participants’ perspectives of recent social interactions that would be disrupted by in-the-
moment questioning or think-aloud protocols in ethnographic research outside of mathematics 
education (Dempsey, 2010; Lyle, 2010). 
Each of the fifteen stimulated recall interview sessions discussed between two and seven 
tutoring interactions. The length and number of the interactions used for the stimulated recall 
protocol was determined on a case-by-case basis due to the differences in the number, duration, 
and variety of interactions on a given day with a given tutor. Depending on a particular tutor and 
tutoring shift an interaction with an individual was sometimes short or long, varying in my data 
set from two minutes to over half an hour, or recurring interactions sometimes occurred as a tutor 
circulated between several students concurrently working on problems.  
As soon as possible following a short, preliminary analysis, I transferred the video to my 
computer, and within two hours, the tutor and I adjourned to a private space. The participant was 
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asked to watch the video and to explain their thinking and decision making as well as thinking 
aloud about what was happening in the moment (Dempsey, 2010; El Chidiac, 2017). The prompt 
for the initial stimulated recall interview was: 
We are going to watch a video of your tutoring together. The purpose is for me to 
understand how you make decisions in-the-moment while tutoring. I’m going to 
ask you to think aloud about what you were thinking in the moment. You can talk 
over the video but please feel free to pause the video at any time it would be 
helpful to have more time to explain your thinking. I’m interested in the choices 
you make while tutoring but also in your feelings, beliefs, past experiences, and 
what you thought about the student and what they might be thinking or feeling. 
Sometimes I might ask a clarifying question, but I’m mostly interested in 
following your lead about what you found interesting and why you made the 
decisions that you did in the moment. Do you have any questions before I hit 
play? 
 
The stimulated recall was video-recorded. Two cameras were positioned. One camera 
was positioned enable me to see as much of the participant’s face and gestures as possible. 
Participants utilized referential gestures in some stimulated recalls, for example, pointing to 
indicate a large whiteboard mounted to the wall rather than the small whiteboards they would 
carry with them when tutoring. Facial expressions and non-verbal communications like 
shrugging or hand gestures were also used occasionally, particularly when expressing emotions. 
For example, the participant might say “oh, that interaction was just” and then sigh and bury 
their head in their hands. The second camera was used to capture the screen where they were 
watching their interactions so that the interaction data and the stimulated recall data could be 
linked. 
The stimulated recall provided data on what UMPTs think are the key features, 
utterances, or events of their tutoring. One participant completed three such stimulated recall 
interviews while the others completed four. Each stimulated recall interview lasted 
approximately an hour and covered as many tutoring interactions as could be discussed in that 
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time. For some slower shifts that meant that every interaction was discussed, and for longer and 
busier shifts, it might be only a third or less of the interactions from that shift. Regardless, each 
stimulated recall lasted for approximately an hour and covered around forty-five minutes to an 
hour of tutoring interactions. The researcher asked clarifying questions but emphasized that the 
participant should talk about the interactions, and within an interaction the specific events or 
enactments, that were most interesting or meaningful to them or that they felt were representative 
of a type of tutoring interaction that occurred regularly. 
The transcript of the stimulated recall interview was combined with the two sets of field 
notes around each interaction to create a unit for analysis. A total of 71 distinct tutoring 
interactions were discussed in stimulated recalls and these 71 interactions and the associated 
utterances of the UMPTs in stimulated recall became the primary data to answer my research 
questions. The survey data and semi-structured final interview contributed to the description of 
the figured world and of the case study participants’ identities largely through providing sources 
for triangulation, and, in the case of the final interviews, clarification of previous events or 
utterances. 
Analysis of enactments and stimulated recall interviews. 
The field notes-stimulated recall interview combined record of particular tutoring 
interactions was my primary source for explanation of what I have observed tutors enacting 
while tutoring. While only one observation a week of several interactions, or portions of it, was 
used for the stimulated recall, the explanations UMPTs provide of their enactments are the data 
most directly tied to answering my research questions. Discourse analysis was the primary 
method of analysis for case study data. Within each interaction-unit this approach looked for 
meaningful units of an interaction, where meaningful refers to the local meanings attributed by 
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the interlocuters to that unit Gee (2007). The grain size of a meaningful unit may be as small as a 
single word choice (“we” versus “I”), or as large as the choice to have the student revoice the 
solution to a problem before moving on. Because there is more in a message than lexical choices, 
gesture and tone were noted as well in the transcript where appropriate and considered as part of 
an utterance or action during analysis.  
I attended to linguistic choices during analysis to determine what these choices may 
indicate about the UMPT’s perception of their own identity and how it is enacted in the figured 
world of tutoring in a college learning center (Gee, 2007; Holland et al., 1998). For example, the 
use of egalitarian language such as “then we did another problem” versus “then I had them do 
another problem” likely indexes a tutor’s bid for a role as a peer rather than a position of power, 
or may indicate a view of their role as educator as more of a scaffold versus testing the student’s 
knowledge. The stimulated recall allowed the UMPT to tell me what their actions and utterances 
meant within the figured world of the MLC as viewed from their perspective within a particular 
tutor identity.  
An example of a small unit of analysis which emerged as meaningful was Jake’s usage 
pattern of pronouns referencing students (i.e., us/we versus I/them). Examples of a larger unit of 
analysis include Lily’s repeated references over several interactions recorded the same day of a 
fear of “messing a student up” right before a test. 
Analysis focused on the explicit and implicit descriptions of the figured world of the 
MLC, such as when a behavior was surprising or unexpected because of a person’s perceived 
role, as well as the UMPT’s identity work within the figured world as they described their role, 
goals, and influence of mediating factors on their enactments. An example of an explicit 
description would be a statement like “that’s one of the things that makes us different than the 
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TAs” while a more implicit but significant choice would be the physical position and body 
posture that an UMPT took during an interaction. 
Semi-Structured Interview 
Following all of the observations and the final stimulated recall with each participant they 
individually met with the researcher a final time and were asked a series of questions in the form 
of a semi-structured interview. Questions asked of all participants included: 
1. Describe the physical space, people, and “things” that make up the MLC. 
2. Why and how did you become a tutor? 
3. What is a typical tutoring interaction? 
a. What are some atypical things that have happened to you in tutoring 
interactions? 
b. What kind of interaction or student is your favorite/preferred when 
tutoring? 
c. What kind of interaction or student is your least favorite/preferred when 
tutoring? 
4. How do you think tutors should be evaluated? 
a. How do you think your boss evaluates tutors? 
b. How do you think students evaluate tutors? 
c. How do you think you are doing as a tutor? 
5. What role does the MLC or do the tutors play at SDSU? Why do we “need” the 
MLC? 
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6. Is there a question I didn’t ask about the MLC or tutoring that you would like to 
answer? Is there anything else you want to tell me about being a tutor in the 
MLC? 
Each of these questions is looking at how the UMPT interprets their tutoring. Their 
motivation for becoming a tutor, their goals and values in a tutoring session, and how they relate 
their role as a tutor to other aspects of their lives all reveal their view of the figured world of 
tutoring in a college learning center and their place within it. 
This interview was conducted in a private space on campus. Interviews took 
approximately one hour for each participant. By this point the researcher and participants had 
developed rapport so the interview was conversational in nature with the participants and my 
follow-up questions freely referencing topics from stimulated recall interviews or specific 
tutoring interactions we had previously discussed. 
Analysis of semi-structured interview. 
The final interviews were transcribed. Coding of the final interviews sought emergent 
themes through careful reading of the transcripts over several weeks while memos were created 
noting recurring themes. Initial codes were very narrow and often pulled out a specific phrase 
used by a tutor. Eric’s repetition of the phrase or idea to “teach a man to fish” is one example. 
These codes were later combined in axial coding around larger themes, for example, Eric’s code 
of “teach a man to fish” became part of the “goal of student independence” theme which was 
expressed in different metaphors by other participants. Interview data was utilized to give 
descriptions of the figured world writ large rather than as they related to a particular interaction 
being discussed in a stimulated recall and provided an additional source to triangulate themes 
within the data. 
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Answering My Research Questions 
My research questions are:  
1. How do undergraduate mathematics peer tutors describe the figured world of a mathematics 
learning center? 
2. What tutor identities are apparent from observation, self-report, and tutoring enactments and 
how can they be described? 
3. What distinguishes different types of tutor identities? 
Drawing from the figured worlds framework I see identity as existing within interactions 
so that a tutor’s identity and their understanding of it cannot be divorced from their enactments 
within the figured world of tutoring in a college learning center so that my three research 
questions are inherently and complexly interrelated. I viewed the interaction between an UMPT 
and a student within a figured world, that is, a particular social space where individuals function 
‘as-if’ certain roles, values, motivations, and actions are understood in the same or similar ways 
by all parties (Holland et al., 1998). Based on the data collected here as well as research on tutors 
and tutoring (Colvin, 2007; Solomon et al., 2010) it is clear that the figured world of tutoring in a 
college learning center is less well-defined for many of the participants than many other social 
spaces around mathematics. When the UMPT perceived several conflicting views of what is 
desirable or possible within the figured world of the MLC, or when their expectations for how 
others will interact were not met (i.e. the student did something unexpected or misaligned with 
the tutor’s assumptions), then the UMPT had to engage in negotiation of their position and more 
explicit authoring of their role and identity within the interaction.  
Each case study participant was observed to engage in interactions where they seemed to 
engage in negotiation, and in stimulated recall interviews each articulated in some fashion the 
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nature of the expectations being unmet. To a certain extent ambiguity is true in any interaction. It 
is the absence of a shared script in the MLC that makes such positioning more likely to be 
foregrounded or it may cause conflict in the tutoring interaction. Holland, Lachicotte, Skinner, 
and Cain (1998), the originators of the figured worlds framework, state that it is in these areas of 
tension, conflict, negotiation, or unexpected responses of others that an individual is most likely 
to be aware of and able to articulate their own identity formation and the normally concealed or 
taken for granted ‘as-ifs’ that form the figured world. Thus, while my methods relied in part on 
the self-report of UMPTs, theoretically in the complex and ill-defined figured world they inhabit 
while tutoring they were more likely to be aware of their beliefs, their bids for position, and how 
they were authoring their tutoring identities in activity within that figured world.  
Analysis of my data focused on the stimulated recall interviews as likely the most 
accurate depictions of in-the-moment identity work by the participants. However, analysis also 
emphasized synthesizing the various data collected to create an accurate portrait of the views, 
identities, and actions of UMPTs within the figured world of the MLC and of the MLC itself as a 
figured world. I administered a survey in order to understand how tutors view their own roles 
within the figured world of tutoring in a college learning center. The survey is limited in that it 
necessarily relies on self-report for descriptions of specific enactments or patterns of enactments. 
Through the surveys I heard tutors’ views of their particular figured world and how they view 
their tutor identity and roles within that world. Particular beliefs salient to the figured world and 
their role within it included what it means to be a tutor, what is the ultimate goal of tutoring, and 
the nature of mathematics as the subject they are tutoring, among others. The case studies, on the 
other hand, were observations of specific tutoring enactments with the interpretation of the 
UMPT of their role and decision making in that enactment through the stimulated recall. Each 
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case study concluded with an interview as an opportunity for the UMPT to explain their 
perspective in more detail and in a more general way rather than the focus of the stimulated 
recall on particular, observed interactions. The surveys for each case study participant have been 
linked to their interview and stimulated recall for analysis. 
Table 4. Relationship of data corpus to research questions. 
Data Source Type of Data Relation to Research Question 1 
Relation to Research 
Questions 2 & 3 
Survey 
Section 1 
Tutor role/identity; 
other related beliefs 
Understanding the UMPT’s view 
of their own role in that space, and 
how they may be viewed by 
others. 
Tutor’s statement of what 
they think about their own 
identity in the figured world. 
Survey 
Section 2 
Tutor behaviors during 
tutoring sessions; 
enactments in specific 
tutoring situations 
Enactments are created from what 
is possible within the figured 
world, knowing the enactment 
reveals part of the world. 
Identities are revealed in 
enactments. 
Survey 
Section 3 
Demographic 
information 
Important to attend to other tutor identities (gender, race), unlikely 
to have large enough n to draw conclusions 
Survey 
Section 4 
Past experiences being 
tutored and tutoring 
Past experiences influence tutors, 
what is the heteroglossic space 
tutors are drawing on? What are 
related figured worlds? 
Core identities develop over 
time, past experiences 
relevant to how they view 
themselves currently. 
Field Notes 
Ethnographic notes 
taken in the MLC 
Provide context for the researcher and an orientation to what is 
normalized within the figured world 
Case Study 
Observation 
of Tutoring 
Record of actual 
tutoring enactment 
Provide specific enactments for analysis of positioning, natural 
language usage, etc. 
Case Study 
Field Notes of 
Tutoring 
Researcher perceptions 
of tutoring enactments 
Guide portions of semi-structured interview, provide context for 
analysis 
Case Study 
Stimulated 
recall 
Tutor’s explanations of 
enactment 
Provide tutors’ beliefs and 
perspectives on their own 
enactments; give the values, goal, 
and norms of the figured world 
that enactments draw on. 
Ties tutor enactment to 
explanatory beliefs, values. 
Cannot classify tutors solely 
based on either enactments or 
self-perception 
Case Study 
Semi-
structured 
Interview 
Tutor’s report of beliefs, 
actions, and self-
perception 
Clarification of other data, including possible contradictions, tutor 
explanation of role and its relation to enactments; broader 
descriptions of the figured world 
 
This study is a description of the figured world of the MLC and of the range of UMPT 
identities found in the study where an identity is understood to be the figured world definition of 
a reflexive relationship between an individual’s goals and self-perceived roles within a particular 
interaction and over time. Each data source is important in answering my research questions. 
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I did not limit tutors by gender, ethnicity, age, or similar factors. Individuals from diverse 
backgrounds serve as tutors. These other realms of identity are part of what an individual brings 
with them into the figured world of the MLC and the systematic exclusion of any subgroup of 
UMPTs would have meant missing a valuable perspective on the nature of the figured world and 
a tutor’s place within it. At the same time, the small sample size made it impossible to generalize 
about any demographic subgroup within the UMPTs. 
Though I did not limit UMPTs due to demographics, in some sense, I limited my 
participants and their interactions to what may be the most challenging and/or ill-defined tutoring 
type possible on a large scale for undergraduates. Theoretically, challenging and ill-defined 
interactions are going to be the ones where participants have the greatest conscious awareness of 
their choices and beliefs as they are not taken for granted as they would be in a routine, well-
scripted interaction, as Holland et al. (1998) put it,  
The everyday aspects of lived identities … may be relatively unremarked, 
unfigured, out of awareness, and so unavailable as a tool for affecting one’s own 
behaviour … Ruptures of the taken-for-granted can remove these aspects of 
positional identities from automatic performance and recognition to commentary 
and recognition. (p. 140–41) [emphasis mine] 
I looked as broadly as possible at UMPTs within the MLC. It is not known from extant literature 
how things like college major, intended career path, gender, past experiences tutoring or being 
tutored, amount of tutoring experience, age, etc. influence tutor identity or behavior (Matthews et 
al., 2013; Mills et al., 2017; Topping, 1996). 
Reliability and Validity 
Through triangulation and analysis of the surveys, observations – both those video-recorded 
for case study participants and broader observations captured in field notes – stimulated recall, 
and interviews, I sought to understand how UMPTs view the MLC as a social, interactional 
space and to paint a portrait of tutor identities and how that identities were enacted. The figured 
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world is complex and contains many more players than those from whom I collected data 
including students, professors, department heads, course coordinators, and more, most of whom 
were referenced as influential by the participants. By choosing to collect data primarily from a 
single group of participants in the figured world, I am intentionally limiting my results, 
particularly for research question one, to explain the figured world from their perspective and not 
as a whole comprised of the perspectives and enactments of many groups. There has been some 
work describing the views of students toward the figured world of MLCs, notably Solomon et al. 
(2010), but the perspective of tutors is what I am exploring in this study. 
Reliability. 
The portraits of UMPTs emerging from the data in order to answer research questions 
two and three highlight the background, actions, and beliefs that typify tutors. It took more than a 
single observation of or series of interviews to understand an UMPT’s identity and their 
enactment of it. By collecting data from different modalities (online survey, observation of 
tutoring, stimulated recall, semi-structured interview) I was able to triangulate which beliefs and 
actions appeared to be stable and which change across these contexts and begin to unpack what 
is the “core” of their tutor identity for a particular tutor or group of tutors (Maxwell, 2013). This 
analysis does not seek to evaluate or rank types or groups of tutors or to describe best practices. 
The purpose is to understand what roles the tutor takes on through positioning, authoring, and 
negotiation within an interaction in the figured world of the MLC and it is beyond the scope of 
this dissertation to also ask which actions are most effective for student learning or better on any 
other metric. 
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Validity. 
In order to become aware of and check my own biases, I regularly discussed my 
impressions of the MLC with others. A researcher who was completing a dissertation on the TAs 
who served as tutors and their training served as a sounding board particularly for the ways in 
which I interpreted the UMPT’s statements regarding how they were the same or different than 
TAs. The Director of the MLC made herself available to me for informal chats about what I was 
observing and to answer questions about the formal policies and expectations for the tutors. 
Throughout my study I was also a member of the Research in Undergraduate Mathematics 
Education (RUME) working group for Math Center Directors/Researchers. This membership 
gave me an opportunity to present portions of my findings to a group familiar with the operations 
of MLCs and undergraduate mathematics tutoring in the United States and provided invaluable 
feedback and clarity about which of my observations were likely to generalize to other MLCs. 
Finally, I presented portions of my research at several national and international conferences 
which involved a peer-review process and dedicated time to answer questions and discuss my 
work with other researchers following each presentation. 
As with any ethnography, I brought my own perspectives, identity, and past experiences 
into my research. The purpose of an ethnography is to interpret one culture so it is intelligible to 
members of another. In doing that work, it is invaluable to have access the perspectives of 
individuals who straddle both cultures – in this case, a familiarity or role within or related to a 
mathematics learning center as well as within the RUME community as education researchers or 
practitioners of undergraduate mathematics teaching. These fellow researchers helped me to note 
my own biases and proposed possible alternative explanations for the patterns emerging in my 
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data analysis. In addition, my advisor double-coded four observation-stimulated recall interview 
data sets so that we had shared context for our continuing discussions. 
Survey validity. 
The survey instrument was developed in conjunction with repeated discussions with other 
MSED graduate students, most of them with a background of mathematics tutoring, in the 
MSED 830 course at San Diego State University (SDSU) in the spring of 2017. A draft of the 
revised survey was then shared with two former tutors (one male, one female) who had served 
the previous year as the joint coordinators of the mathematics learning center (MLC) at San 
Diego State University and who were at the time of their participation just completing the single-
subject mathematics teacher’s credential program at SDSU. They were given a paper copy of the 
survey and asked to give their opinions on several factors: 
1. If they considered each question to be reasonable to ask undergraduate tutors (i.e. 
understandable, relatable to an UMPT’s experiences). 
2. Their opinion of what each question was asking, whether it could have multiple 
interpretations, and what kinds of answers they would anticipate from undergraduate 
tutors. 
3. If the question was likely to produce a variety of responses, or was phrased to guide to a 
particular response, or felt biased toward a certain type of response. 
4. Which vignettes or scenarios would be more salient to undergraduate tutors. 
The two individuals worked through the survey with me individually and were 
encouraged to write notes on their copy of the survey as I also annotated mine based on what was 
said. The interaction was also videotaped to ensure I accurately captured their thoughts. I 
compared the written notes from the two individuals – both theirs and those I had taken during 
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our conversation – and found that they agreed almost entirely in their feedback. This suggests 
that the revised survey is a valid measure. After the survey was revised based on that feedback, a 
Qualtrics version was created that was the basis for the survey used in this study.  
Interactions and stimulated recall interview validity. 
The stimulated recall interviews were key in analysis to understand how an UMPT sees their 
role and so makes sense of their choice of enactments given their beliefs and the social, 
academic, and other forces at work in the MLC. UMPTs, like teachers (Cross Francis, 2014), 
have a complicated, consistent system of beliefs rather than a self-contradictory system that 
drives their actions and thus I did not assume that UMPTs incorrectly reported their beliefs or 
that their enactments are not rational or cohesive with their beliefs even when their reported 
beliefs and enactments seemed misaligned from my perspective. UMPT views of students play a 
role in their views of their own identities and the figured world, as do beliefs about what 
mathematics and learning are. The expectations of others, at least our perceptions of those 
expectations, alter our enactments in order to accept or reject the roles we think others are 
attributing to us (Holland et al., 1998). Throughout analysis, I sometimes saw a disconnect 
between interactions and tutors’ self-reported goals and beliefs. I also heard their explanations of 
their actions and did not always see an alignment with their self-reported beliefs. It was also of 
interest how tutors described students and others’ beliefs and how UMPTs were influenced by 
what they thought others expected or wanted. 
The repetition of observations and stimulated recall interviews allowed me to triangulate and 
clarify what enactments and beliefs were normalized for a participant within the figured world. 
For example, there were multiple episodes for several participants where they asked another tutor 
for help assisting a student. Having a record of multiple, similar enactments on different days 
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and hearing the UMPT’s explanation for those similar enactments increased the validity of 
conclusions I drew from those episodes. 
Semi-structured interview validity. 
The final semi-structured interview questions were developed based on a desire to hear 
from the UMPTs about their views of what was normalized or typical, in the language of figured 
worlds were treated as if shared, within the MLC. To that end, the questions were as open-ended 
as possible. References that participants made to observed tutoring interactions, particularly 
those discussed in a stimulated recall, provided a source of triangulation to specific enactments 
within the discussion of more general themes. 
Throughout the course of the study rapport was built between the researcher and 
participants. This was evidenced by behaviors like sharing snack foods, joking that I should “put 
on a blue vest and help tutor” during the upcoming finals, and conversations held voluntarily 
outside of the scope of the study. For example, one participant asked me about the process of 
applying to graduate school. This rapport increases the reliability of my interview data both for 
the stimulated recall and the final interviews as it makes it more likely that the UMPTs were 
answering honestly rather than first considering what I wanted to hear before speaking. I chose to 
exclude some of what was shared with me within and outside of interviews as the social cues 
accompanying the utterance (most often, but not always off-camera) implied that they were 
confidential. For example, complaints about a co-worker or how a professor had chosen to assign 
homework or grade an exam. 
Outline of Results 
A key construct in figured worlds is that of identities, particularly how identities are 
enacted reflexively within social spaces so that they both give rise to figured worlds and 
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themselves arise from and within them. The tutors in this study drew on different past and 
ongoing experiences to shape their constellations of beliefs and identity as a tutor and as a part of 
the friend-social network within the MLC. Danielle drew on her experiences as a previously 
struggling student who had sought help in the MLC, Jake explained how his practices grew out 
of his experiences as an engineering student, Lily recalled her previous job teaching karate to 
children, and Eric emphasized student independence as a goal of education. Drawing from the 
figured world framework, I will explain in the following chapters how the figured world of the 
MLC is understood by the UMPTs and how the meanings within that figured world of what a 
tutor is and what possible types of tutors can exist within it are characterized and enacted by 
UMPTs. For example, UMPTs in the case studies report that the archetypical roles (Holland et 
al., 1998) of a traditional classroom instructor, professor, and TA are different than the role of a 
tutor. They also reported that the role of a tutor within the MLC differed from that of a private 
tutor.  
It is my hope that this study is the first of several that seek to understand UMPTs and the 
role that their identities play in their tutoring decisions and thus in undergraduate mathematics 
education in the United States. In future studies, I plan to extend my data to the views of students 
and more in-depth analysis of observed interactions from multiple perspectives. The ultimate 
goal of this line of study is improving UMPTs pedagogical practices through applying a better 
understanding of their identities and the tutoring interaction to tutor recruitment, evaluation, and 
training so as to increase their effectiveness in improving academic outcomes for mathematics 
students. 
I hope that further studies will extend this type of work to other types of mathematics 
tutors and tutoring interactions in other MLCs at the undergraduate level and beyond, but 
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Holland et al. (1998) suggest that the richest data will likely come from these UMPTs in drop-in 
interactions. Unfortunately, this narrow focus reduces the number of participants and the 
generalizability of my results to UMPT interactions in non-drop-settings. However, the narrow 
focus allows me to narrow in on the individual differences between UMPTs perceptions of 
figured worlds, identity beliefs, and enactments without considering how being engaged in 
somewhat fundamentally different interactions alters their perceptions and behaviors. 
The usefulness of a group of case-studies on UMPT identity and the related enactments 
will be the ability to begin to use identity frameworks when making hiring and training decisions 
for tutors, as well as decisions regarding the policies and procedures put in place within a 
mathematics learning center. The end goal of this line of inquiry is an increase in the 
effectiveness of UMPTs and MLCs in improving the academic and non-academic outcomes of 
their students. Research question one is answered in the following chapter describing the figured 
world of the MLC while research questions two and three focus on the identity work of the 
UMPTs within the figured world are answered in Chapter 5. I will conclude my dissertation with 
a discussion of the implications of my results for future research and practice in Chapter 6. 
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Chapter 4: The Figured World of a Mathematics Learning Center 
In this chapter I will answer research question one: How do undergraduate mathematics 
peer tutors describe the figured world of a mathematics learning center? The figured world will 
be viewed through my analysis of the interpretations that UMPTs provided in stimulated recalls 
and interviews around each part of the figured world along with analysis of data from my 
observations and the survey. I will leave most of the details of how the UMPTs view themselves 
– their own tutor identities – for a more in-depth treatment in the next chapter. I will briefly 
mention tutor identities, roles, and goals only when they are necessary to understand an aspect of 
the figured world that I describe since in the figured worlds framework the individual’s identity 
as expressed in enactments of various roles to reach their goals has a necessarily reflexive 
relationship with the figured world itself (Holland et al., 1998). That is, it is just as true to say 
that the figured world is made up of identities and their relationships as it is to say that the 
identities and relationships are formed by and within figured worlds. The nature of the written 
word requires linear organization and therefore some things to come before the others, but I wish 
to make it clear that it would have in many ways been as appropriate to reverse the ordering and 
describe the individual’s identity work before touching on the figured world they inhabit. Thus, it 
will be necessary to introduce in this chapter some of my results regarding tutor identities that 
will be more robustly treated in the next chapter.  
My answer to question one begins with describing the physical place that is the MLC in 
greater detail than in the previous chapter. This includes where it is located, how the space is 
organized and what it contains, and what types of formally recognized groups of people can be 
found there. I will then revisit the people and groups of people, the location, and the mediating 
artifacts found within the MLC in order to unpack how UMPTs see each as reflexively creating 
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the figured world of the MLC and taking on ‘as-if’ meanings through enactments within the 
figured world. A recurring theme in this analysis is the importance of the MLC as a social as 
well as academic and professional space. Central to this conception of the MLC is ‘the club’ of 
upper-division STEM students. The narratives of the UMPTs in my study and my observations 
indicate that understanding this non-institutionalized social group, comprised of mathematics and 
mathematics-intensive majors and constantly present in the MLC, is central to understanding the 
MLC. I will talk in more detail about the club when I discuss non-tutor roles within the MLC. 
The MLC  
The MLC where this research was conducted was on the third floor of the library which 
was centrally located on campus. The library also housed a writing tutorial center on the first 
floor as well as print, media, and other services.  These services meant that the library functioned 
as a study space and a place to get practical help in a variety of ways beyond accessing research 
materials. The MLC was located between a large open study space intended for groups and book 
stacks which contained desks for individual study, so that it was the only regularly staffed area 
on the third floor. It was normal to see students study a variety of subjects alone or in small 
groups in spaces adjacent to the MLC. The MLC had one main front entrance facing the stairwell 
that opened into a large room filled with tables and chairs, with a hall leading to MLC study 
rooms and offices on one side, a semi-separate statistics tutoring room on the other, and no 
windows. Figure 3 shows the layout of the third floor of the library where the MLC was located.  
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Figure 3. Map of the MLC’s location on the third floor of the library. Note the desks for individual study arranged 
around the outside of the building, and the larger tables for group study on the right side of the figure. 
When one entered the MLC they first saw the front desk, which was staffed whenever the 
center was open. On the front desk were two computers facing the entrance for logging in and 
out of the MLC and the person behind the desk was available to help students log in and direct 
them to an open seat at one of the several tables. Around the outside of the main room of the 
MLC, there were nine large tables arranged and toward the center of the room was a cluster of 
sectional couches facing each other. Each of the nine main tables and the couch had a number 
from one to ten suspended above them and on the walls there hung signs with different courses 
listed: Precalculus, Business Calculus, Calculus I, Calculus II, and Calculus III. The signs 
corresponded to one or more tables. One table and the couches in the main tutoring area were not 
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under specific course signs but served largely as overflow spaces for students to sit when a 
section/table became full, or for students seeking tutoring in a course without a designated area. 
To the right as you entered was a wide hallway-like portion of the room that led to the offices 
and study rooms. Taller barstool-height tables and chairs lined both walls of the “hallway.” 
Those tables also had no signage designating courses or table numbers. The walls of the MLC, 
including above the tables in the hallway, were almost all covered in large whiteboards such as 
you would find in a classroom. These large whiteboards were often used by UMPTs and upper 
division mathematics students when doing their own homework or working together in a study 
group, as well as, by TAs while they are tutoring. UMPTs did not use the wall whiteboards 
regularly while tutoring. Figure 4 shows the approximate organization of the MLC during the 
time when data was collected. 
 
Figure 4. MLC layout during data collection. Numbers indicate tables (and the couch) and red arrows indicate 
signage posted on the walls. Note that the tables as one walked toward the study rooms had no numbers or course 
designations. 
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The tutor request system within the MLC was known as “the queue.” The queue was 
web-based but only utilized within the MLC. A student accessed the MLC website and clicked 
on the form where they were asked to fill in their name, which table they were sitting at, the 
course they were in, and their question or the specific mathematical content with which they 
wanted help. For example, a request might be for “Sally, table 4, Calc II, trig subs.” The 
submitted form then appeared on the front desk staff person’s computer screen as the next line in 
an open electronic spreadsheet. It appeared as well as on a large monitor behind the desk, facing 
the open area so that the number of students waiting for help could be seen by students and tutors 
in a large portion of the room. An UMPT was dispatched, either by seeing the question and 
making a verbal statement like “I’ve got the Calc II” or “I can help table 5” or by a direction 
from the front desk staff person “Eric, can you grab the Precalc?”. The UMPT would then go to 
help the student and the front desk person would mark the request as fulfilled. UMPTs did not 
generally sit at the numbered tables when they were not actively helping a student. 
When an UMPT went to help a student they almost invariably brought along a small, 
square whiteboard, approximately 16 inches on a side, as well as a whiteboard marker and eraser. 
A stack of these small whiteboards and a drawer of markers and erasers were kept behind the 
front desk for easy access. These small whiteboards are where I observed most mathematical 
inscriptions being recorded during student-tutor interactions, though students may also have had 
out a notebook and pencil, laptop, or other study materials. The majority of tutoring interactions 
took place around specific homework questions assigned via online homework systems in 
various courses, with a significant minority of interactions taking place around test corrections. 
Students in some classes who worked with a tutor to correct errors on their tests could receive 
some course credit. The online homework systems varied among courses and assignments in that 
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some offered more support than others for students in the form of video tutorials, example 
solutions, and links to the textbook. I observed both students and tutors utilize these aids at 
various times during my study, and my case study participants also talked about the online 
homework systems and the built-in supports that provided or did not provide when it was 
relevant to an interaction we were discussing in a stimulated recall interview. For example, if 
they had used the ‘practice another version’ feature to ensure that their solution method aligned 
with course expectations. The online homework systems for most courses allowed a limited 
number of attempts on each problem, but in my observations no online homework had only one 
attempt allowed. 
The most ubiquitous group of people in the MLC were a particular group of upper 
division STEM majors who during my analysis became an important focal point for 
understanding the figured world of the MLC. This group, whom I call ‘the club,’ consisted 
largely but not exclusively of UMPTs and there seemed to be no social distinction between 
UMPTs and other upper division STEM majors except when the UMPTs were on a tutoring shift 
and had specific institutionalized duties. Generally, several of these individuals would be present 
at opening time, and members of the club would drift in and out while the MLC was open. They 
most often inhabited the tall tables on the way to the study rooms and I observed them working 
together on their homework, working independently on their homework, bringing in meals and 
snacks, and engaging in social activities and the planning of social activities. The policy of the 
MLC director was to allow those students to remain in the space after hours so long as at least 
one MLC employee remained present. After hours, the club members would often spread over 
the rest of the MLC, as well, and study groups and socialization would often both become more 
boisterous. During my data collection, there were times when I would remain in the MLC until 
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several hours after it officially closed, and I never saw the MLC without members of this group 
present. 
The term “students” in the MLC was used by UMPTs most often to refer to students 
seeking tutoring by the UMPTs it was not used to refer to themselves or the other upper-division 
students in ‘the club’ who utilized the space for studying or socializing, but did not usually 
request tutoring help. Indeed, the lack of signifying numbers on the tall tables where the upper 
division STEM majors congregated during the MLC’s open hours would have made use of the 
queue system challenging even if they wished to request formal tutoring. The students seeking 
tutoring could have been any undergraduate enrolled in any undergraduate mathematics course – 
or in some cases, any undergraduate course that utilizes mathematics. For example, during my 
observations there was a student who came in for help with an engineering course. He clarified 
to the front desk that what he needed help with was computing the Laplace transforms, that is, 
the mathematical content of the course, and a tutor was dispatched. In my interviews and 
informal conversations with UMPTs they also referenced seeing students come in for help with 
computer science, astronomy, and physiology courses when those courses were covering 
mathematical topics. 
In the MLC, tutoring for students was available from several institutionally (and socially) 
distinct groups. The primary focus of this study was on the undergraduate mathematics peer tutor 
whose only student contact as a formal mathematics educator is within the MLC. Undergraduate 
Instructional Supplemental Assistants (ISAs) and graduate Teaching Assistants (TAs) also 
tutored in the MLC for some or all of their required office hours. ISAs and TAs were distinct 
from UMPTs in that they additionally provided aid in the classroom and led homework help or 
activity sections for their respective courses. The distinction between the ISAs and UMPTs was 
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fluid, with some former UMPTs serving as ISAs and vice versa so that they seemed to be 
considered part of the same social group as the UMPTs. The graduate students who served as 
TAs were not observed to “hang out” with the UMPTs and even when both were tutoring, direct, 
professional interactions were infrequent. Within the MLC, all of these groups of tutors were 
expected by MLC policies to wear a blue vest and name tag when on duty. However, the ISAs 
and TAs were only expected to help students in the particular course they worked with rather 
than with all possible undergraduate courses and generally did not utilize the queue system but 
rather remained at the tables designated for their course. A few professors also sometimes held 
office hours or informal review sessions within the MLC, but this was not common. When 
present, professors sat at a table corresponding to their course and did not utilize the queue 
system. The front desk was staffed when the MLC was open, and the staff person was most often 
an UMPT assigned for that shift to work the desk, but there were also a handful of employees 
whose only job was to staff the front desk without any expectation that they would provide 
tutoring. 
Data collection within the MLC took place from the beginning of the third week of the 
fall semester and continued until the beginning of Thanksgiving break for a total of ten weeks. 
During that time frame, the coordinated courses of Precalculus, Calculus I, and Calculus II each 
had two midterm exams. The exams of the different calculus sequence courses were scheduled 
on consecutive days of the same week. This created a cyclic busyness within the MLC during my 
observations. The grouped exam schedule meant that some days and weeks had far more 
students seeking tutoring. The duration of the tutoring interactions would decrease as the number 
of students asking for help increased. As described by the Director of the MLC, my participants 
and I both noted that the atmosphere of the MLC was different during exam weeks due to the 
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increase in the number of students and the increase in the sense of urgency among students and 
tutors alike. The weeks of the coordinated courses’ exams usually also coincided with exams for 
the UMPTs in their own courses, which only added to the sense of urgency. 
The above describes the “facts” as it were about the MLC. But a figured world is made 
up not only of the physical artifacts and formal, institutional archetypes, but  of “socially 
produced, culturally constituted activities.” (Holland et al., 1998, pp. 40–41). The individuals’ 
identities in the figured world are mediated by how their interactions with those artifacts and 
archetypes in turn reflexively alter how the MLC operates or how others act and view themselves 
(Holland et al., 1998). The remainder of the chapter will focus on the perspective of the UMPTs 
on the people, physical space, and mediating artifacts of the figured world of the MLC. Recall 
that a figured world is not necessarily a physical place, but a reflexive relationship between 
individual identities and beliefs with the actions and assumptions made in interactions over time 
(Holland et al., 1998). For example, a classroom can be a figured world where the individuals 
take on the roles of students or teachers, author roles as particular kinds of students, and have 
expectations about the roles, goals, and actions of others. The figured world of the classroom 
also extends beyond the room itself to how the students interpret homework assignments or to 
administrator or parental expectations placed on teachers that influence lesson planning and 
many other factors. In an online course or in an internship, the figured world of the class or 
classroom may not have any designated physical space at all, but certainly creates a figured 
world with designated roles for students and educators and expectations for the enactments of 
both. In the same way, while I collected data primarily from within the physical space of the 
MLC, I attended both in data collection and in analysis to emphasize the meaning making of my 
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participants and how they draw on experiences, objects, and people both inside and outside of 
the MLC when crafting their identity enactments. 
Groups within the MLC 
The next chapter will focus on UMPT identities, but here I will highlight a few non-
UMPT roles that were central to the figured world. By roles I mean ways of interacting that are 
seen by the interlocuters to be enactments of being a certain “kind of person,” or to embody an 
archetype, not roles in the traditional, static sense. The roles that UMPTs take up as tutors were 
often expressed by them by comparison to other roles of educators and tutors. Identity beliefs are 
always related to what one is not since a sense of self is conceivable only through contrast with 
the other (Urrieta, 2007). For this reason, I will reference the other main group of people-who-
tutor (the TAs) but I am saving the primary discussion of for the next chapter as their role and 
that of the UMPTs seemed to exist for my participants mostly in contrast to each other. In my 
observations, there was a much greater social than professional distance between TAs and 
UMPTs. The UMPTs were certainly active members the social group of ‘the club,’ as evidenced 
by their participation in activities like staying in the MLC even when off shift, remaining after 
hours, helping each other, and returning to the front desk between tutoring interactions to 
socialize, etc. TAs, on the other hand, were observed to remain at their designated table, interact 
very little socially within the MLC, and leave as soon as their shift was completed.  
Here, I begin by addressing a primary social group of the MLC. I have used the language 
of ‘the club’ to talk about this group throughout this dissertation. This language emerged during 
interactions with my participants partway through data collection as I began to pay greater 
attention to the non-tutoring and social interactions within the MLC. It is unclear from my data 
whether I or an UMPT first referred to the group as ‘the club,’ but the label was quickly adopted 
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and became short-hand in stimulated recall and final interviews for talking about the social 
group. After discussing the club, I will then talk about how UMPTs classified students seeking 
tutoring based on their perceptions of the students’ roles and goals, and how the appropriation of 
actions or desires of individuals outside of the MLC like professors mediated interpretations and 
decisions in tutoring interactions. Holland et al. (1998) call a figured world an “as-if” cultural 
and social realm of interpretation “in which particular characters and actors are recognized, 
significance is assigned to certain acts, and particular outcomes are valued over others” (p.52). 
The remainder of this chapter will describe “particular characters” and the acts they performed 
which my participants indicated were significant, as well as how the physical reality of the MLC 
reflexively mediated and had its meanings mediated by certain enactments.   
The Club 
‘The club’ is terminology sometimes used my participants and by myself for the group of 
upper-division STEM students that used the MLC as a source of social and academic support 
visible during the course of my observations and other data collection. This group appeared to be 
central to my participants’ perception of the figured world. Indeed, during analysis a pattern 
emerged where enactments of UMPTs seemed to be goal-oriented toward enculturating students 
in the MLC into closer approximations of the practices common to the club. The term ‘club’ may 
conjure up ideas of exclusion, so I will clarify here that the group seemed to be actively 
recruiting rather than excluding – more like a YMCA holding a new member drive than a 
Country Club trying to keep the ‘wrong sort’ out. During the open hours of the MLC, the club 
members would largely be inhabiting the tall tables in the wide hallway-type space that led from 
the front desk area toward the back study rooms and the director’s office.  
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There was no institutionalized recognition of the group or specific list of club members, 
rather it functioned as an affinity group. An affinity group is a social group formed around shared 
affinities or preferences and defined by common practices (Gee, 2000). Gee gives the example of 
“Trekkies” who are identifiable to each other and observers by behaviors like cosplaying Star 
Trek characters, attending Star Trek conventions, and collecting Star Trek memorabilia. In the 
same way, members of the club were identifiable by their practices of hanging out at the tall 
tables in the MLC, working collaboratively on homework, socializing in the MLC (often 
including bringing in snacks and meals), remaining to study or socialize after the MLC was 
officially closed, and a willingness to help others when asked – both other club members and 
students in lower-division courses. These activities revealed the affinity or value that they placed 
in collaborative learning and a shared belief about what it means to do mathematics with a goal 
of understanding. In my observations, based on engagement in those shared practices, there was 
only a single UMPT who was unambiguously not in the club, though I acknowledge that my 
observations were skewed toward shifts when my four case study participants were tutoring and 
each of them was in the club. There may be other UMPTs who I did not regularly observe 
working who had different patterns of participation. There were, however, several members of 
the club who were not UMPTs. The club had social significance for my case study participants, 
as a source of shared values and support for their own learning and sense of belonging. 
In his final interview, Eric talked about the MLC as being socially important to him 
beyond his tutoring and attributed the social importance of the MLC to tutors as a whole as 
arising in part from the non-academic activities that took place in the MLC. This was one of 
several references from my participants of the MLC as a place “to live.” 
Researcher: So, this place has become more than, more than a job to most tutors? 
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Eric: We usually also live here, also, yeah…yup it is the place to be not just for 
work but for work not like work but homework and things to do that are mathish. 
R: It's the nerd clubhouse? 
E: Pretty much, yeah. (from final interview) 
Eric’s reference to “not just for work” indicates the social component of the club as well as the 
academic areas. While in this quote Eric talked specifically about activities that were “mathish” I 
also observed him and the rest of the club engaging in non-mathematical social activities like 
planning to see a movie together, playing chess, and sharing snacks and meals. 
When we speak we make claims about who we are in relation to others and about the 
nature of these relationships (Holland et al., 1998). In seeking to understand how UMPTs viewed 
themselves in relationship to groups present within the MLC, I categorized every use of a plural, 
first-person pronoun (“we,” “us,” “our”) in stimulated recalls based on who it referred to in 
context. Groups that were more frequently referenced were likely to be groups with which the 
UMPTs more strongly identified. Naturally, I expected to see more references to groups we were 
explicitly discussing (i.e. the UMPTs and the students they were tutoring) rather than groups 
with which the UMPTs identified that were less visibly influencing the interaction (i.e. all 
mathematics majors). In analyzing uses of first-person, plural pronouns that referred to someone 
other than UMPTs and students, ten out of 50 cases were unambiguously about upper-division 
STEM students and the remainder referred to the MLC in broad terms which may or may not 
have been inclusive of the club (see Table 5). This gives evidence that the social group of these 
upper-division students was an important part of the figured world and of the UMPT’s self-
perception of their own identity and role as a tutor. It is interesting that there were no cases of 
pronoun use that unambiguously included the TAs in the same group as the UMPTs, though they 
serve a nominally similar tutoring function in the MLC. 
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Table 5. Use of first-person, plural pronouns in stimulated recall interviews by group referenced. 
 Group Referenced Total 
References 
Example 
Groups Present in 
the Interaction 
UMPTs 218 
Researcher: You guys live or die by 
the queue, huh? 
Lily: Pretty much. It's been engrained 
in us.  
Students 104 
Eric: I hope that if I do something 
another way, if I point out, hey we can 
do this multiple ways… 
Groups not 
Present in the 
Interaction 
“The MLC” 40 
Jake: …if we're really busy at times, 
too, if I notice there's a lot of people… 
Upper-Division STEM 
Students/The Club 
10 
Danielle: It's a nice place to be for 
math students… we're here all the 
time… 
 Ambiguous or 
exclusive of the 
speaker 
31 
Lily: …then they're [students are] like, 
“How do we write this?” And I was 
like… 
 
An expectation of helping others. 
The club’s activities included more than studying and socializing with other club 
members. There was an expectation that if they were in the MLC, they could be asked to help 
others with mathematics. During one of my observations, Eric was working with a student in 
Discrete Mathematics when Jake came into the MLC. Jake was not coming in to ‘clock in’ or be 
on shift, but rather to socialize and do his own homework. Yet, Eric didn’t hesitate to ask Jake to 
help him help the student with the problem. In the stimulated recall discussing that interaction, 
Eric tied the ideas of always being around and always being available to help. 
…a lot of the time we come here. We basically live here. So, whether we're on 
duty or off duty, we're comfortable enough that where we can just ask questions 
and people are like, “Yeah, sure I can help you.” … it's kind of the whole 
learning environment philosophy. 
For Eric, the club seemed to fulfill multiple needs of both himself and the MLC. The club 
provided a group of people who could be called upon as to get academic help. It also contributed 
to his sense of the MLC as a certain kind of place with an environment conducive to 
collaborative learning and mutual help. He also reveals here the expectation that part of the role 
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of being in the club was helping others. Eric here specifically talks about off-duty UMPTs 
helping without explicitly referencing the non-UMPT members of the club. However, non-
UMPT club members were observed to engage in similar enactments of being willing to help 
students (or tutors working with students) when asked. 
In my observations, I recorded multiple occasions where a non-tutor member of the club 
would act as if they were a tutor and help a student in a lower-division class with mathematics. 
This normalized practice seemed to blur the line between the institutionally recognized role of a 
tutor and the informal role of individuals who participated in tutoring enactments. Sometimes the 
help of one of the non-tutor STEM majors was spontaneous, and other times an on-duty tutor 
would specifically ask one of them for help if the tutor needed assistance on a problem. STEM 
majors in that social group who were not institutionally recognized as hired tutors participated in 
similar enactments to those of MLC-employed tutors when helping an UMPT answer a student’s 
question. While I was observing one of Lily’s shifts, a student came in to the MLC asking if 
anyone could help with homework for a rather advanced statistics course. At that time, there was 
no tutor on duty in the statistics tutoring room and none of the UMPTs on shift felt confident in 
the material. An upper-division mathematics student who was at the tall tables and was part of 
the club, “Eli” (pseudonym), overheard the conversation. Eli walked over to the front desk and 
offered to help the student since he had already taken that course, then he and the student went 
into the statistics tutoring room while I continued to follow Lily. This interaction highlighted 
how it was normalized for the club to help others, even when they were not institutionally 
recognized as tutors and even when the course was not one regularly tutored even by the 
UMPTs. 
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Danielle also talked about how the MLC was important for her, personally, as a place of 
belonging as a mathematics student and about how that extended to an expectation of being 
available to help others. In a stimulated recall interview, she framed it in terms of fellow math 
students rather than limiting it to tutors. The context was an interaction wherein she had asked an 
UMPT who was not on duty to help her solve a problem with which she was struggling, similar 
to the interaction where Eric asked Jake to help. I asked Danielle about the UMPT being there in 
the MLC and willing to help even when it was not his shift to tutor and after explaining that such 
a practice was normalized, described parts of the social aspects of the MLC for me. 
It's [the MLC] a nice place to be for math students… we're here all the time, and 
there are whiteboards and things like that…It's kind of fun when it closes at the 
end of the day. We close down, and then people will stay and study and stuff. 
[Tutor] and I have done that a few times. Then it's really cool. I feel really 
included, like it's this little club. Because we're like “we get to stay after hours.” 
Danielle feels that this “club” of math students who get to stay after hours are an important social 
group for her sense of self as a mathematics student and as an UMPT – she is part of “this little 
club” and because of it she is positioned as able to engage in certain activities like remaining in 
the MLC after it has closed for the night. The club mediated the upper-division STEM students 
working together and socializing. However, there was also a norm in place that within the MLC, 
membership in that group meant that you were to help others, even if you did not have the formal 
role of being hired as an UMPT, or if you were not ‘clocked in,’ as in the interaction she was 
discussing here. 
In his final interview, Jake talked about non-tutors, and off-duty tutors, helping students 
as part of what was normalized within the club. In this way, he is authoring a role within the 
figured world that is enacted through helping others, and positioning other UMPTs and other 
club members as being the same ‘kind of people’ or sharing the core ‘helpful’ characterization of 
the archetype. It is notable that the following quote was in response to me asking generally about 
 120 
 
the groups or subgroups that he saw as being part of the MLC and that the first group he talks 
about is identifiable as “the club.” 
So, you have, one group that's your regular, upper division math students who 
all are working together on their classes. And they're always just hanging out in 
here. And they'll help people, too, if people have questions they will intervene 
even if they're not on. 
Jake’s choice of phrase “even if they’re not on” is another reference to the norms of the club. Not 
all individuals who were regularly in the physical, tall-table space working together were 
employed as tutors, but Jake talks here about the group as if they were identical to the UMPTs in 
their expectation for being available to help, just not on the clock at the moment or not officially 
on the pay roll. 
 In the survey, respondents were given the scenario that: 
The tutoring center is really busy today, with far more students than tutors. 
Everyone wants help and they want it now. What do you do? Why? 
One participant responded that he would ask off-duty tutors to ‘clock in’ and help. 
If there are tutors in the center that are not on shift who are able to spare some 
of their time, I will ask them to log in as a tutor to help with the tutoring during 
that time.  
This gives further evidence that (1) being in the MLC while not ‘clocked in’ was not atypical for 
UMPTs, and (2) asking UMPTs who were in the MLC but not ‘clocked in’ to help students was 
a normalized practice. 
The expectation of helping others and working collaboratively likely was influential in 
how my participants talked about the goals behind the physical layout of the MLC, which I will 
discuss in the section on mediating artifacts shortly. The centrality of the club to the UMPTs’ 
experience of the MLC is revealed in how the norm of the club for helping others and working 
together became a value that the UMPTs expressed as being central to what was considered ideal 
within the figured world. 
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Joining the club, becoming a tutor (or vice versa). 
History-in-person (HIP) is a construct within figured worlds used to describe the 
relationship between an individual’s identity formation, their past experiences, and their ongoing 
enactments (Holland et al., 1998; Urrieta, 2007).  
“One’s history-in-person is the sediment from past experiences upon which one 
improvises, using the cultural resources available, in response to the subject 
positions afforded one in the present.” (Holland et al., 1998, p. 18)  
The subjective histories of my UMPT participants on how they came to be tutors highlighted the 
centrality of the club as well as speaking to the narrative of UMPTs’ goals for students to 
become enculturated into the practices that characterized the club, as had happened for several of 
them.  These subjective, personal narratives are part of how people come to understand their 
roles within a figured world. The club was an entity in the figured world of the MLC to which 
one recruited others with similar values through enculturation. I will talk more about my 
participants’ goals for a specific tutoring enactment and how they relate to the observed 
enactments of the club in the next chapter, but when considering a more meta-goal outside of a 
single tutoring interaction, the idea of helping students to become more like club members 
emerged. My participants’ HIPs help to illustrate the bidirectional or reflexive relationship of 
belonging to the club and being an UMPT – for Lily and Danielle, the personal narrative began 
as a student who became a member of the club and then was hired as a tutor, for Jake being hired 
as a tutor gave him access to social connectedness with other STEM majors through the club. 
Lily described how being in the MLC “all the time” led to her eventual hiring as a tutor. 
Her narrative of her identity development was of a student who became part of the club, and that 
led to her being hired. When I asked her how she came to be a tutor in the MLC in our final 
interview, she told me about her past experiences being a karate instructor and tutoring through 
other departments on campus, then she went on to say, 
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I come here to the MLC, I'm hanging out with [Student 1] who used to work 
here and [Student 2] and we would do homework… [Student 1] was talking about 
how they still need tutors, he literally takes me in my chair and pushes me in to 
[Director of the MLC’s office] and says, “Hire her.” 
For Lily, becoming a tutor was a natural outgrowth of already being enculturated into the STEM 
majors’ community within the figured world of the MLC. Becoming a tutor was described by her 
as a very natural, even expected next step after spending time in the MLC as a member of the 
club. She talked about the hiring process as being something that was a mere formality in many 
ways for both her and for the Director of the MLC, just some paperwork work to be filed, but not 
a great change in how Lily saw herself or was seen by other STEM majors within the MLC. 
Another component of Lily’s HIP that influenced her identity as a tutor was her past experience 
teaching, and her future desire to be a math teacher. I will talk more about Lily-as-teacher in the 
next chapter. 
Danielle’s personal story began with her as a student, with a narrative beginning when 
she was still taking lower-division courses and seeking tutoring. As she began to “hang out” in 
the MLC, she also came to see herself as already taking on the role of tutor and applied for the 
official position when she had the chance. In her final interview she shared her story of how, 
I became a tutor because I was a student here all the time and I was coming in 
constantly… because I needed help with Calc II…. I just started showing up… I 
started seeing kids that were around my age like being tutors and so I would 
ask friends… I'd ask [tutor] how did you become a tutor here? And he'd say like, 
“Oh, I don't know I just volunteered to tutor here, and I was here all the time 
and I wanted the job and I just asked [the MLC Director].” and I was like “OK.” 
… So that's how I started working here. 
Danielle’s story of becoming a tutor began with being a student seeking tutoring before 
progressing like Lily’s narrative of being in the MLC “hanging out” and working with others. 
Elsewhere Danielle also talked about offering help to other students, that is, taking on a tutor-like 
role, prior to applying for the formally recognized position. Danielle also provides information 
 123 
 
that this club-to-tutor path has been ongoing in the MLC, not only was it her path, but it was also 
the story that one of the other individuals tutoring here shared. Danielle and Lily differ in their 
history-in-persons in that Lily seemed to be a club member and then a tutor without first being a 
student seeking tutoring, while for Danielle the transition was from student into club-like/tutor-
like enactments that were informal and then into the formal role of a tutor and full inclusion at 
that point in the club. 
Figure 5 shows the progression that was described to me by Danielle and others about 
how “students” (a term my participants mostly used to refer to lower-division students seeking 
tutoring) could become members of the club, and eventually take on the role of a tutor with or 
without the institutional recognition of being hired for that role.  
 
Figure 5. Progression of individuals into ‘the club’ or formal tutor roles in the MLC. 
Eric was the only participant who didn’t have a clear narrative that connected being a 
tutor with being in the club. He talked about hanging out in the MLC prior to being hired, but did 
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not cite applying to be a tutor as a natural progression but rather due to a “financial need” at that 
time. His impetus to apply was through an e-mail sent to STEM majors rather than a more 
organic process like that described by Lily or Danielle. Regardless, both being a tutor and being 
in the club seemed to be connected to each other and important to Eric’s identity in the figured 
world. 
The progression from club member to tutor was not the only possible direction. Jake 
became a tutor at the urging of one of his professors, but talked a great deal about how much the 
MLC came to mean to him socially after he became a tutor. In the final interview he talked about 
how after hiring, he found that the MLC had become important to him socially as well as being a 
job. 
[The MLC] gives you a place to socialize with people that are also struggling 
through the same stuff. First semester, I wasn't a tutor I found it pretty hard to 
make friends in engineering. And you know, I didn't really know anyone who 
was struggling with me so I kind of felt isolated and alone. But once I started 
working here, and coming here a lot, I was like, oh, all these people are in the 
same exact boat as me, and then you make good friends through that. It's a 
place with a lot of nerds who are struggling just as much as you are… You meet 
good people. It's a great work environment, a lot of intelligent people which helps 
you want to be smarter I know that's a big thing I like being here. 
For Jake, becoming a tutor wasn’t the natural extension into a formal role from his social circle 
of STEM majors, but instead his narrative was of the formal position of being a tutor bringing 
him into the MLC and thus into the social group of the STEM majors. Jake consistently spoke 
positively about being in the MLC, working with others in the MLC, and about how his primary 
social connections were with the STEM majors that hung out in the MLC. For Jake, becoming a 
tutor developed into much more than his job and the MLC provided a sense of belonging and 
connection that he expressed also wanting to see the students he tutored experience.  
Students were not seen as members of the club until they were taking courses beyond 
those usually tutored in the MLC. That is, Danielle became a tutor only after completing the 
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calculus sequence, and when Jake talked about “recruiting” people for “our club” or to be tutors 
he talked about students as being “on the edge” based on their current coursework. The social 
separation between the upper and lower-division students was mediated by the physical 
separation of the designated tables from the tall tables where the club congregated. I will talk 
more about the idea of enculturating students into the club and into tutoring enactments in 
several of the following sections. More on how tutors authored their roles as almost-peers and 
how they related those enactments to the club is found in Chapter 5.  
Students 
The figured world of the MLC was populated by students seeking tutoring who formed 
the other half of the tutoring enactment with UMPTs. Students utilizing the MLC for tutoring 
were undergraduates in mathematics- or mathematics-intensive courses. One tool of identity is to 
use the language of types or archetypes to differentiate different groups of people with salient 
characteristics (enactments or presumed goals and values) in common. In using ‘type’ language, 
my participants positioned others in relation to the ‘as-ifs’ they take as shared regarding 
archetypes within the figured world and in the process also positioned themselves in certain 
authored roles (Holland et al., 1998). What was desirable in the archetype of a student seemed to 
align with whether their enactments, values, or beliefs more or less aligned with those typical of 
members of the club. The students were perceived as taking on the roles of ‘good’ or ‘bad’ 
students within the figured world by the UMPTs within the framing of what was desirable in the 
figured world. Recall that in figured worlds enactments, values, beliefs, and identities are 
intrinsically interrelated (Holland et al., 1998). In the next chapter, I will address the UMPT’s 
fine-grained goals for a single tutoring interaction or enactment, but here I will talk about the 
larger-grained goal of intentional enculturation of students into the club via approximations of 
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beliefs and practices common to the club. Students were considered more desirable to tutor, or 
more rewarding to help, the more that their enactments and utterances aligned with those of the 
club. 
Beyond being ‘good’ or ‘bad’ type of student, students were also classified by whether 
they have only come in once or if they were characterized as a ‘regular’ through repeated visits. 
Note that a regular student was not the same as a member of the club – regular students still sat at 
course-designated tables and put their questions in the queue rather than working in collaboration 
with peers at the tall tables. The shift in role from a student to the club seemed to also coincide 
with taking STEM or mathematics courses beyond Discrete Mathematics and working 
collaboratively with others in the MLC on that advanced coursework, as well as engaging in 
social interactions with that group in the MLC.  
UMPTs described evaluating students before they even sat down, and of course, during 
an interaction, trying to determine what type of student they were, and based on the archetype for 
that kind of student, the student’s most likely goals for the interaction. Within the figured world, 
interactions are necessarily goal-oriented and so determining the type or role that your 
interlocuter is authoring allows you to perform the enactments and select the utterances most 
likely to communicate your own positioned role and reach your goal (Holland et al., 1998; 
Woolfolk et al., 1983). Of interest here, and covered in more detail in the next chapter, was the 
belief that it was sometimes a tutor’s role to provide something other than what the student 
wanted. That is, in many ways the UMPTs saw their own goals for the interaction as taking 
precedence over those of the student. In the next chapter I will examine in more detail the goals 
that my participants had for their tutoring and how those goals influenced their interactions but 
an alignment or misalignment of the student’s goals with the UMPT’s (and the club’s) goal of 
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understanding mathematics seemed to be key in how the UMPT viewed the student. Participants 
described students as bad or good, largely based on whether they felt that the student had 
reasonable expectations of the tutoring interaction, had put in the work before asking a tutor, and 
had goals that were aligned with the UMPT’s. 
The ‘bad’ student. 
One enactment of a student with the bad student ‘type’ was as one who “just wanted the 
answer,” or “the points” on a homework assignment or exam, rather than having the goal to 
understand. UMPTs saw the MLC as a place where understanding was valued over grades (more 
on this in the discussion of goals in Chapter 5). This was enacted in the ways that they studied 
together in the club. For example, if one person had already solved a homework problem, the 
other wouldn’t ask to copy it, but for an explanation of it. This was observed in a case where 
Jake was tutoring a fellow tutor who had put a request in the queue for help on his engineering 
homework while Jake was on shift. Jake was also enrolled in the course and had already 
completed that homework problem. After Jake shared his answer the other tutor repeatedly asked 
for explanations until he felt that he understood, rather than just copying the answer.  
UMPTs also talked extensively about how objects in the MLC were intended to mediate 
collaborative work and parity in the tutoring interaction rather than positioning the tutor in the 
role of giving a clear explanation while the student listened. For example, the course signage 
above the tables was seen as an attempt to mediate students in the same course finding each other 
and working together, and the pervasiveness of the small, lap-sized whiteboards mediated 
enactments where the tutor sat next to and on the same level as students to work together, rather 
than standing above them or giving a demonstration on the wall whiteboards. I will talk further 
about these mediation artifacts and their relation to certain enactments in the section on 
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mediating artifacts. The ‘bad’ students were described as expecting the UMPT to have the role of 
providing all of the answers with very little student input, and these students were often 
described as students who did not attend class or otherwise put in the effort to learn outside of 
the MLC. 
[R]ight off the bat if they [bad students] have [online] homework up [on their 
computer] and its number one. And like, you can see at the very top, it'll have 
whether they've tried them or not. It will give it like a color. If I walk up and none 
of them are colored and they're on number 1, it's immediately like, did you try it? 
Like have you even tried before you asked me? That irritates me, number one, 
if you haven't tried and you just want a tutor to help you. You should try it first 
and then when you have issues you should ask a tutor. That would be the first 
thing. (Danielle, final interview) 
Danielle’s characterization of an archetypical bad student is one who uses her rather than, and 
before, trying to do the problem on their own. She is a tutor and expected in that role to help 
students, but she doesn’t share some students’ goal of getting the homework assignment done as 
quickly as possible. She wants them to try and, in the process, learn the mathematics. She 
continued, 
I hate when they go “I don't get it.” And I'm like, “What don't you get? Do you 
not get addition, or do you not get related rates? What don't you get?” I'll ask, 
“So, what don't you understand?” “I don't know I just don't get any of it.” “OK, 
what are you working on? What has been going on in your class?” “I don't know, 
I don't go to class.” OK. Then it's like, “When was the last time you went to 
class?” “I don't know, second day?” “OK, it's six weeks into the semester.” I get 
these students. Right now is about the time they come in, and between like a few 
weeks ago and now is when they start coming in. They'll just go “Yeah, I don't 
know how to do this. I haven't been to class.” Or, “I failed the last test and I can't 
fail again.” “When is your next test?” “Tomorrow.” (from final interview). 
Danielle expects students to have tried the problems first, and to also be showing effort toward 
understanding through other behaviors as well. This expectation speaks to her view of the role 
that a student should take in attempting their own work first and only asking the tutor after they 
have tried it on their own. It also speaks to Danielle’s view of her own role that she is so 
frustrated by the idea of students visiting the MLC for tutoring as a replacement for going to 
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class. This frustration is evidence that her role is something other than that of a classroom 
instructor – something about being a tutor has a different responsibility for students’ learning 
than replicating the classroom experience. She finished her description of the type of student and 
student behaviors she found frustrating or challenging to work with, 
They've just put out extremely minimal effort and they think that walking into 
the MLC is going to magically cure them and I'm just magically going to give 
them all of the information in their heads. I'm not. I know, I wish, because I 
would do it to myself. They just think that they're walking into the MLC, and 
they're going to get every question that they've had in their entire lives answered 
by this tutor, who is probably only a year older than them. I'm like, no I can help 
you with questions but teaching you the material is not my job and that's when I 
tell them you should go see your TA. But that's the type of students that really 
irritate me. (from final interview) 
Danielle here is framing her role in the figured world as something other than giving students 
answers or replacing what they should have received from class and from making an effort to 
learn on their own. She is annoyed by students who take on roles or have goals that perturb her 
own sense of her role and conflict with her goals for the interaction. In the next chapter I will 
further unpack the ideas she brings up here of not being the person responsible for teaching the 
material, and instead sending them to a TA for that kind of help. 
In a stimulated recall, Jake similarly reflected on the type of student he doesn’t like to 
work with, 
Jake: It's when the students come in – the biggest one that sticks out to me, and 
they have a computer out and they're trying to solve a problem and they don't 
even have paper or pencil out. So, they're not actively trying to solve a problem 
that you need pen and paper to solve and they just ask me, “Hey, I don't know 
how to do this.” Then it's just like, you haven't even put in the effort to try it. It's 
when I see students who haven't even tried the problem yet, that I usually get 
pretty frustrated. And then as I'm going to it they're just kind of sitting like this, 
not actively participating and I'm asking them questions and they're like, “Uh, I 
don't know, uh, I don't know." That's one of the key ones. 
Researcher: What do you interpret as, why are they here? 
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J: Yeah, I just kind of interpret that they're here to get the answers to get the 
grade and leave. Personally, I don't – like, education, that's not the point. It's to 
learn it. I mean I'll even tell students like, “Hey, you messed up, maybe you didn't 
get a good grade, but now we've gone over it and now you know it.” And a lot of 
students that's not what they want – the grade mattered more. 
Jake looked for specific markers of effort such as a pen and paper out showing work on the 
problem when trying to determine a student’s goal. Jake contrasted his own view of what 
education is, “to learn it” and that learning, or understanding, is more important than grades with 
his perception of the student’s goal to “get the grade and leave.” Jake’s role in relationship to 
students was something other than improving their grades in his mind, or doing their work so 
they don’t have to. The themes of putting in the effort and having a goal of really understanding 
recurred for Jake and were also themes that emerged for the other participants as well. The goals 
that the UMPTs articulated will be examined in more detail in the next chapter. Here I want to 
foreground that the described archetype of a bad, frustrating, or irritating student was couched by 
my participants almost entirely in the UMPTs’ perceptions that the students’ goals were contrary 
to their own for the tutoring interaction, and that the UMPTs’ goals for the tutoring interaction 
mirrored the enactments of the club in valuing understanding and working together rather than 
having one person do all of the work. 
The ‘good’ student. 
By way of contrast, the good student archetype was described by the UMPTs as one who 
tried their best before asking for help, was seeking to understand, and actively participated in 
developing the mathematical ideas. That is, someone who acted in ways that were typical of a 
member of the club. Jake described those as well in his final interview, 
Yeah, so, those ones are like they'll ask for help on a question or something. And 
then it's like as I'm doing stuff, they'll fill in what I'm saying really well. Or they 
ask me a lot of questions about like, “Why do you do this? What's the 
importance of this? Why do we need to know this? Why can't they?” When they 
ask a lot of why questions and they're questioning me a lot. That's the best 
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because that usually means that they want to learn, and then they just gotta 
show that actual enjoyment for learning it. That's when I get really happy, when 
they do want me to expand on something. If I'm like “Hey I can expand on this 
would you like me to?” And they're like, “Yeah.” And then it's like, and then I'll 
expand on that subject maybe beyond what the class even teaches if I know it. 
I'll be like, “Here's what you're going to see in the future, here's an application of 
it.” 
Throughout my study Jake persistently talked about and demonstrated that a love of mathematics 
and instilling that in his students was one of his goals in tutoring. He considered students to be 
‘good’ not based on their grades in mathematical work, but on their desire to learn and their 
active engagement in their own learning. Jake not only wanted them to learn what they needed to 
pass the class, but also to enjoy the process and go beyond the course material to make deeper 
connections. Jake reported enjoying interactions most when a student had similar goals of really 
understanding the material and taking on the role of an active rather than a passive learner. 
 Lily, like Jake, linked her enjoyment of an interaction to what she perceived as the 
student’s goals in the interaction. She enjoyed interactions if their goals aligned with hers so that 
the student was actively engaged and seeking to work through the problem and understand rather 
than get an answer. She shared the following in her final interview. 
Lily: I mean, it's like you can tell that the student is engaged, that they really, 
that they have some idea of what to do, or even if they don't have any idea of what 
they have to do they, like, they come up with ideas. They're not just expecting 
an answer. They're like, “Help me figure this out and give me hints.” More so, 
without explicitly saying that. Like some of the Calc II kids, you know that 
they've worked out the problems and they're like, “I don't think this is right, how 
should I go about this?” Or, “What's the first step? Oh, this is the next step, let me 
see what I can do from here, oh, I'm stuck.” Or, they'll be like for the Calc I kids, 
“Can you explain what a derivative is and why it's important?” I mean, I don't 
mind long interactions, it's more about how a student presents themself to me in 
what they really want out of this interaction that we have. 
Researcher: So, you prefer to help people who really want to understand? 
L: Versus who just want to get the points. 
 132 
 
Lily sets up a dichotomy here as well that aligns with Jake and Danielle’s description of the 
archetype of the non-ideal student. After describing the students she likes to work with, those 
who “want to understand,” she describes their opposite as those who “just want to get the 
points.” The goal of a tutoring interaction according to the UMPTs was not a better grade (i.e. 
“points”), but a better understanding of the mathematics. This goal was sometimes seen by the 
UMPTs to be challenged by the students who saw grades as paramount and understanding as 
secondary or even irrelevant and authored roles as passive consumers of mathematical work 
being done primarily by the tutors. 
 Eric talked a bit more about the nuts and bolts of a tutoring interaction when describing 
his archetype of an ideal student in an interaction. In the interaction he is discussing here in a 
stimulated recall interview, he was helping a student with test corrections. The student initially 
was concerned about filling out the test corrections paperwork saying he had worked with a 
tutor. He was wondering if it would negatively impact his grade. Eric assured him that it 
wouldn’t, and that getting help was “part of the process” of learning the material. When 
discussing the interaction he said, 
I prefer that they're prepared, not just that they put their name in the queue and 
are like, “What is this?” Without ever having looked at it, like just having saw it 
and put their name in the queue. Like having them have spent time on it to begin 
with is comforting. Because it means that they want to learn, or they're willing 
to put in the time themselves. 
Eric also ties being prepared and trying to work through a problem before asking for help to 
wanting to learn, and being invested in the learning process. Note that the language used by the 
UMPTs throughout these descriptions is the language of goals or desires. The bad student “just 
wants” the points, while the good student “wants to learn.” The UMPTs keyed in to behavioral 
cues that they believed revealed these goals and judged students accordingly. Students who 
didn’t show evidence of having tried the problem first, or of really wanting to understand were 
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judged to be taking on the role of the bad student whose primary goal was a good grade. Students 
who actively engaged with the tutor around the mathematical ideas by asking questions or 
sharing the work they had already done were seen to be taking the role of a good student whose 
primary goal was understanding the material. These latter students seemed to act in ways more 
like the members of the club and the UMPTs implicitly related that they wanted students to act 
like their peers in the club in order to best learn mathematics. 
The ‘regular’ student. 
A regular student was the archetypical role assigned to a student who came often to the 
MLC, usually one who did their homework independently in the space and regularly asked 
questions when they got stuck. When working with a regular student, UMPTs appreciated the 
more casual atmosphere and greater knowledge of each other’s expectations. Danielle had an 
interaction with a student who she classified as a ‘regular,’ and explained that since she knows 
the student she could tailor her enactments more specifically to what that student wanted. 
Researcher: What's different about this than if you didn't know this regular? 
Danielle:  Um, I feel like I'm more comfortable with telling her, “Oh, you did 
this wrong and you need to do this, and you need to do this.” Instead of with 
someone I don't know it's more like, “Oh, this is how you do this problem, I see 
that's probably right stuff right there.” And that's probably what I'd say. But with 
her, I feel more comfortable telling her what she's doing wrong. 
Danielle says that the primarily difference when working with a student that she knows from 
previously working together is that she feels more comfortable. This quote reveals that the 
figured world of the MLC is complex enough that the social norms must be learned, or 
negotiated, over time. As previously discussed, UMPTs within the figured world of the MLC 
hold several implicit expectations for students. A student who has never visited in the MLC 
before, or only visits infrequently, is less likely to have appropriated those social norms and 
values, so that an interaction with a tutor requires a greater amount of negotiation. In contrast, 
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the regular student is more likely to understand those norms and values and so to behave in a 
way that is expected and desired by the UMPT. The comfort that Danielle feels in this interaction 
allows her to make more direct statements to the student with less concern about making them 
feel bad. This reveals Danielle’s goal of having the student feel positively about the interaction. 
In some cases, that might be an ultimate goal in and of itself, but in the next chapter I will also 
look at positive affect as a proximal goal sought because it was seen to result in a different 
ultimate goal. 
 Jake’s views of regulars as a type of student were revealed in interactions. For example, 
he had an interaction with a discrete mathematics student where, after solving the problem Jake 
provided the student with several specific applications to computer science. In the stimulated 
recall interview, he talked about how knowing this student a little bit made him more likely to 
elaborate like that. 
Researcher: Yeah. And so, you did that [gave applications] specifically 
because...? 
Jake:  He's computer science. 
R: And you're computer engineering. 
J:  I kind of understand the comradery. And he was the type of student that, uh, 
he liked, he's not just here to get the math done. He wants to understand it. And 
they let you know that. 
R: Is he a regular or what brings you to say that? 
J: He's semi-regular, but when he asked me, he's not asking me to solve 
questions for him. He tells me that, like, I really like enjoy math. I was tempted 
to be a math major, but I wanted to apply it more in computer science. He's a very 
bright student, so, uh, he let you know like explicitly, “Hey, I really like this type 
of stuff. I like discrete.” He wants to maybe even tutor it. So, my conversations 
are a little different, like I said last time, because the student cares, so I'm going 
to apply to what I know to make it even more interesting for him. 
Jake’s perception that this student “cares” has been built up over several interactions. The 
repeated interactions have formed Jake’s view of the student’s goals as being aligned with his 
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own and thus he wants to provide more than just basic mathematics to make the interaction 
“interesting for him.” The repeated interactions have also allowed Jake to find common ground 
between the student’s major and his own and build rapport. It is also notable that Jake talks about 
this student as a potential future tutor, he went on to talk about this student in another interaction 
as being someone he was trying to “recruit” for “our club.” Jake used similar phrasing elsewhere 
that at times implied that ‘the club’ and UMPTs were indistinguishable, and at other times 
emphasized the social importance he placed in being a member of the club beyond just being a 
tutor. This is evidence that the press of the UMPTs for students to behave in ways that mirrored 
the club might be acts of intentionally enculturation into practice, as Jake put it, “a recruiting 
process.” 
 The club, tutors, and students form the most common interacting groups within the MLC 
itself. These three groups can be defined and are sometimes treated ‘as-if’ they are distinct, but at 
other times as if they overlap or form a natural progression from one to the other. In the case of 
UMPTs and the club, the groups have such high overlap in both membership and observed 
enactments that in many ways they are treated ‘as-if’ they are one in the same. Regardless of the 
centrality of ‘the club’ as an informal, spontaneously formed social group in the MLC, formally 
the MLC exists as a service provided to the students because they are students in the university 
taking a mathematics course. That is, what takes place within the MLC in a dyad between one 
UMPT and one student in a tutoring interaction contains information and assumptions about 
professors and coursework outside of the MLC as well as the ‘as-ifs’ of the figured world and 
social groupings inside of it. 
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The Outsiders 
The MLC as a figured world is also a part of many other figured worlds – a mathematics 
department, a university, being an undergraduate student, and being a STEM major, to name a 
few. Wortham, as cited in Michael, Andrade, and Bartlett (2007), argues that researchers 
utilizing the figured worlds framework must attend to the interplay between figured worlds at 
different levels of proximity. For example, in some classrooms students inhabit multiple figured 
worlds, not only that of the classroom, but of Antarctic building design or high school friendship 
and romance (Esmonde & Langer-Osuna, 2013; Jurow, 2005). The figured world of the MLC is 
not independent from the figured world of the mathematics department, university, or classroom. 
Just like a teacher may be influenced by their beliefs about the desires of parents or 
administrators (Cross Francis, 2014), the UMPTs in my study also revealed that their choices are 
influenced by their beliefs about what professors and course coordinators expected of them and 
their positionality relative to professors and course coordinators that determined their ability to 
author enactments that conflicted with outside expectations.  
Positioning has to do with more than location or posture it is also linked to relative status 
or rank within the context of the particular figured world.  For example, your mechanic and your 
doctor have positions of presumed authority within the context of the garage or exam room, but 
most of us would be surprised to find our doctor telling us how to change our oil and our 
mechanic writing a medical prescription and reject their enactments. The UMPTs referenced 
non-present individuals and groups regularly when talking about their tutoring work in the MLC. 
Most commonly cited were the ideas of “professors” and a vaguer idea about someone or some 
group who makes funding decision about the MLC. This gives evidence of the existence of 
overlapping or interrelated figured worlds – for example, that of the mathematics classroom, or 
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the culture and structure of the mathematics department. The way that the participants talked 
about ‘others’ from these other figured worlds reveals their view of the relationships between not 
only individuals but also the figured worlds. For example, an in-class small group is nested 
within the figured world of a classroom, while a for-credit internship represents the overlap of 
two intersected but not nested figured worlds. Two possible relationships between the figured 
worlds of the MLC and a mathematics course are depicted in Figure 6. 
 
Figure 6. Two possible relationships between the figured world of the MLC and that of a mathematics course. 
Throughout my study the utterances and enactments of my participants gave evidence 
that they viewed the relationship between the MLC and mathematics courses (a figured world 
dominated by but not limited to the interactions in the physical classroom and the positional 
authority of the professor) as one of intersecting figured worlds but not nested ones. That is, their 
utterances about professors seemed to position the UMPTs as colleagues providing a service 
Figured World  
of a Mathematics Course 
Figured World  
of the MLC 
Figured World  
of a Mathematics 
Course 
Figured 
World  
of the MLC 
Relationship A: Overlapping figured worlds; 
UMPTs and Professors have positional power 
in their own sphere, but not the other. 
Relationship B: Nested figured worlds; Professors 
have positional power over MLC practices as part of 
their positional power over their course. 
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rather than individuals under the direct authority of a professor by virtue of tutoring for their 
course. 
Evidence of the colleague-offering-service positioning was shown by how professors 
were referenced by my participants as important in determining the goal of a particular tutoring 
interaction. For example, I observed UMPTs asking questions like: What does this professor 
normally put on their exams? Or, has your professor covered a certain topic yet? The actions of 
the professor in setting a syllabus, writing and grading assignments and exams, and ultimately 
determining if a student is getting an “A” or a “C” in the class could be mediators determining if 
the MLC’s tutoring is viewed as being effective or ineffective. The UMPTs understood that the 
success of their work, if measuring by grades, would be determined by what a professor had 
chosen to elevate as valued goals in the figured world of their classroom (i.e. grading criteria).  
Students sometimes also spoke of professors and in-class discussions as if the UMPT was 
privy to them, blurring the boundaries of the figured worlds and of the position of the UMPT 
relative to that of a course instructor or TA. The most egregious examples were students who 
came in after missing class and were shocked that the tutor didn’t know what had been covered. 
Here is a less extreme example from a stimulated recall interview with Lily. Lily was not in class 
with the student, but the student asked her to interpret why the professor chose to do a problem 
in a certain way. The student pulled out his notes that he had taken in lecture that day, which 
included copying down the steps of an example that his professor had worked on the board. The 
student wanted Lily to explain to him how his teacher had gotten from one step to the other. 
Recall that Lily has never seen this problem before and was not present in class, but the student’s 
utterances, taken at face value, are asking her to know what the professor was thinking as they 
worked the example on the board. 
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L: He was asking how his teacher did it. 
R: So, he was asking how his teacher had done it? 
L:  Right. He had like from his notes like kind of thing, and I think he was 
unsure why his professor had gotten steps. So, I worked it through again. 
R: So, he's not saying, do you remember how my teacher did it today in class? 
L: No. He's saying I did it – I have what he did, tell me why he did it. 
Lily’s interpretation of the student’s utterances is to give an explanation that is mathematically 
reasonable even though she couldn’t know exactly what the professor was thinking. Lily’s 
tutoring interaction around this problem is mediated through the choices that the professor made 
in class. Her interpretation of what the student wants to and needs to know is shaped by her 
interpretation of the goals of the professor in the choices he made as recorded by the student and 
presented by the student to her. It would almost be like a game of telephone, except that Lily is a 
mathematics undergraduate and so has appropriated from her own experiences as a student the 
most likely intended meanings of individuals in the role of a mathematics professor. One can 
hope her conclusions are relatively close approximations of the intentions of the professor. 
The other frequent mention of professors that gives evidence of the colleague nature of 
the UMPT-professor relationship are the “I hate my professor” interactions. These are 
interactions where a student makes a negative statement about their professor or a decision that 
the professor has made. The UMPTs described those statements as  
[Y]ou do get like, I would say, 35% is what I would estimate, around that, come 
in and they're like, “I don't know anything.” And then they'll just complain the 
professor doesn't do this. And then that puts us in an awkward position. 
(Jake, final interview) 
Within a figured world, a position is “awkward” if it contradicts established values and norms or 
the individual’s sense of self as a certain kind of person (Holland et al., 1998). The UMPTs did 
not feel that it was appropriate for them to “badmouth” a professor, even when they thought that 
the student had a point. This resistance to being positioned by the students into a role where it 
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would be acceptable to enact agreement with the student about a negative assessment of a 
professor speaks to the position that UMPTs take in relationship to professors. 
[T]hat's not our job to be talking down on any teacher. We can't do that. Even if 
we maybe didn't like this professor we still can't be like “Oh, I totally get it, like 
yeah.” You don't ever say that. It's not professional. (Jake, final interview) 
Jake understands that his role of a peer-mentor is still an institutionalized, professional position 
within the MLC, even as he sees himself largely as a peer to the students (more on this in 
Chapter 5). Part of Jake’s role as a professional educator is to not be “talking down” on other 
educators. Jake often worked to relate to students, but at the end of the day he understood that 
some things, like complaining about a professor, that would may seem appropriate between two 
students was not appropriate for him in his tutoring role. This gives evidence that he sees himself 
in a position other than that of a student – something that is professionally related to a professor 
as colleagues are. 
 Eric had an interaction where a student said something negative about a professor not 
offering enough examples or explanations for her to be able to do her homework. In the 
interaction, Eric looked a little uncomfortable and then pointed back to the mathematics with 
vague, positive comments about how the professor “likes to do that, it’s good for learning – push 
you out of the nest to fly” and “He [professor] likes to be tricky, but it’s the best way to learn.” 
When I asked Eric about that part of the interaction he expressed discomfort about students’ 
negative statements about professors, 
I'm not really confident handling those situations. Especially when I haven't 
worked with that professor myself. Like, I can't tell how much of it is just them 
being disgruntled or how much – there's always some legitimacy to their 
claims…I tried to make it positive, or try to be like, these are challenges that we 
need to face. It's just part of our lives, part of the college experience… I was 
kind of just really focused on the problem that I didn't address that as well as I 
should have, probably. 
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Eric, like Jake, felt discomfort in an interaction where a professor’s choices were talked about in 
a negative way. While Eric does not specifically cite professionalism, this is evidence that his 
role in relation to a professor and the student is something other than merely another student. 
After all, it is hardly unusual for students to commiserate about a ‘hard’ professor! At the same 
time that he is positioned as something other than the student, he also gives evidence that he is 
not positioned in a way that prevents him from ever being critical of a professor. That is, he has 
enough positional authority in relation to professors within his role as an UMPT to believe that 
students’ complaints often have legitimacy. This is evidence that his position is not strictly or 
completely underneath that of a professor. Eric has his own experiences and professional 
knowledge that allow him to assess professors, rather than just accepting that they know what’s 
best. Eric has his own professional opinions about mathematics education, he just doesn’t think 
that it’s appropriate for someone in his position to engage in criticism of a professor with a 
student he is tutoring. 
Often the UMPT’s interpretation of statements critical of a professor went the other 
direction and resulted in them having a less flattering view of a student. This also supports the 
idea that UMPTs viewed themselves in a colleague-like way where they and the professors had 
similar expectations for students. Danielle talked about students’ views of professors in the 
context of a stimulated recall around an interaction where the student told Danielle that they 
didn’t go to class because they didn’t learn anything from class. 
Danielle: …So I always tell them that they should go class. 
Researcher: So, you always tell them that, so students come in and they say 
things, or ask things where it's like, OK, we need to talk about how to college… 
D: Yeah, I feel like that all the time. I'll be like, oh, you should go, or I'll be like, 
you should talk to your TA or you should do this. The biggest complaints I get are 
about [professor]… sometimes one thing is that when you're in Precalc, most of 
the time you're forced to take Precalc, so you can do something else. A lot of 
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kids come in, and they have to take a certain, they have to take a math class. So, 
they're angry about being in a math class and they don't want to be in a math 
class. They have such a hard time. They're usually freshmen. They're juniors 
[indicates students in video-recorded interaction]. But, they're usually freshmen 
and they don't know what they're doing. I feel like people complain a lot about 
[professor] is because the kind of people in her class are complainers. 
Danielle’s view here is that often the student is complaining because they are the kind of student 
who complains or sees mathematics as something to be gotten through but not a primary part of 
their schooling. Her interpretation here is not to think that the professor isn’t doing their job but 
that the student either doesn’t know how to put in the necessary work or chooses not to, thus she 
positions the students and not the professors based on these enactments. This view that the 
student should be going to class as their primary way of initially learning the material may be 
taken as further evidence of their view, as elaborated in the next chapter, that their role is one of 
supplementing and not of replacing classroom instruction. The idea of supplementation was 
central to the definitions of tutor by my survey respondents. The majority used words like 
“reinforce” or “assist” rather than instruct or teach. In fact, one participant specifically said that a 
tutor is someone who  
[S]upplements the process of learning such that they don't teach the material, 
but they reinforce the student's learning process by providing reinforcement in the 
exposure of the material. 
Lily in her survey similarly emphasized the supplemental role of tutors when she said that a tutor 
is someone who “Helps reinforce concepts already taught by a teacher…” In these quotes it is 
evident that the UMPTs are positioning their role as something supplemental and neither 
identical to or replacing that of a classroom instructor. 
It is interesting to note that some UMPTs did express that they felt that their work was 
necessary largely because of shortcomings by professors (as well as by students). This gives 
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further evidence that the UMPTs were not beneath the professors but had positional standing to 
criticize them in some cases and thus be on a more equal and less hierarchical footing. 
[L]ike the job of the professor, or the way some of us talk about it, a professor 
professes his knowledge. And it's the job of the student to take down that 
knowledge… I feel like if a professor does his job well, especially in something 
that's an introductory type course, were they don't have any background in it. If a 
student walks out more confused than they walked in, they're not doing their 
job. (Lily, stimulated recall) 
Lily here is framing her role as a tutor and the figured world of the MLC within a wider figured 
world. Professors have the role of teaching mathematics in that wider figured world of learning 
mathematics in the university. Students have the role of “taking down that knowledge” that is 
being taught. In Chapter 5, I will focus on the roles that my participants took up as their own and 
how they related to professors, students, and others when defining their roles. Here I will 
elaborate and say that it is clear to Lily that professors have a distinct role from her own within 
the figured world, even if they are both working toward the goal of student learning –professors 
have that of initially presenting mathematical material clearly to the students in their classes. 
Professors were one part of a larger mathematics department that was seen as evaluative 
of the MLC and ultimately controlling the purse strings. Lily again clearly stated her perspective 
on the influence of those outside the MLC to influence what happens there, 
[W]e're under these pressures to perform well. To like, help these students to do 
well, and we're also supposed to make the math department look better. And 
then if we do well, we get a better budget is what they tell us, so. A better budget 
either means more hours or more tutors or more equipment or whatever that 
matters. (Lily, stimulated recall) 
The UMPTs are aware of various roles that non-tutors author within the figured world of the 
MLC and overlapping figured worlds and the goals that they bring with them into that space, and 
also how they play a role in UMPTs’ abilities to reach their own goals in the space. Their 
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appropriation of what they think that students and others want, and the positioning work of 
students and others, mediate their enactments in interactions.  
There were two specific microcosms of the influence of those outside of the MLC on 
work within the MLC that I will highlight. The first is around unit circles being covered in the 
Precalculus class. The second is around a change in MLC policy put in place at the insistence of 
a course coordinator. The two cases are interesting in that in both cases the UMPTs expressed 
that they disagreed with decisions made by professors that had direct impact on their tutoring 
interactions. But in the case of the unit circles, their utterances and enactments reflected an 
acceptance of the status quo as prescribed, and in the Email Incident, both utterances and 
enactments reflected resistance to the outside influence. These two incidents give some of the 
strongest evidence that the UMPTs viewed the MLC and mathematics courses as intersecting 
rather than nested figured worlds (recall Figure 6). In the first case, UMPTs respected the 
position of professors as having authority to determine what was taught in their courses and in 
what sequence. In the second case, UMPTs rejected the claimed authority of a professor to 
dictate not only the content but to restrict certain enactments within a tutoring interaction in the 
MLC. 
Unit circles and intersecting power structures. 
Unit circles are an important part of understanding trigonometry and in solving basic 
trigonometric problems in the Precalculus course at the university. In the semester I collected 
data, trigonometric functions were introduced shortly before a midterm exam and some basic 
trigonometric problems were included on the exam, but the unit circle wasn’t taught in class until 
after the midterm. For example, students were asked to solve some simple right triangles given 
certain angles and sides, and formulas relating them through basic trigonometric functions, on 
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their study guide for the midterm. The UMPTs were observed to be a bit taken aback in tutoring 
interactions where they would say that the answer could be found using the unit circle and 
received only a confused look back from the student. In my observations during the few days 
leading up to the exam, both Jake and Lily had tutoring interactions where partway through they 
realized that the student had not yet seen the unit circle. Eric and Danielle talked elsewhere about 
not jumping ahead of what was covered in class, but were not observed tutoring trig problems to 
precalculus in those few days. 
In a stimulated recall interview around one of the trig-problem interactions, Jake talked 
about how he was surprised when the student did not know the unit circle or how to use it to 
solve the problem. He reflected on the care he had to take to not introduce new material, but 
rather to utilize what the students had already learned in class. 
I noticed I had to be careful because I wanted to talk about unit circles, but the 
student didn't have, you know, they hadn't been taught unit circles yet. It's 
kinda, you can't jump the gun, expecting what they know. That's a problem I run 
into a lot where it's like, subjects I haven't taken in a long time. It's like, what do 
they know at this point? (Jake, from stimulated recall) 
Jake doesn’t want to “jump the gun” and teach the students something that they haven’t already 
seen in class. The motivation for sticking to what students have already seen was expressed by 
other UMPTs as well. Eric explained about a Calculus II interaction where he had asked to see 
an example from the student’s class notes before starting a problem,  
I always don't want to teach them techniques that they don't need to know or 
have not learned. Because that kind of gets in the way of their classroom. 
Because as a tutor we're supposed to be supplementing, not replacing. So, I 
don't want to teach them new techniques that they shouldn't have learned yet or 
are going to learn in the future. Because that confuses them and gets in the way 
of their actual professor. 
Eric cites not getting “in the way of their classroom” and “their actual professor” and not 
confusing them as the two reasons that he always tries to establish what the student has been 
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doing in class and what techniques they do and do not know. He and Jake both shared a belief 
that it was improper for them to teach new material to students – that was the role of the 
professor. Their goal was to supplement rather than replace or get ahead of what was being done 
in class. This positioned their role in relation to professors as responsive to the professor’s 
decisions as authoritative over course content and ordering. 
 In discussing a similar interaction, Danielle also talked about her desire to not jump 
ahead of the current coursework. 
Danielle: I think that sometimes when you have to think about these questions, 
you have to sit there and remind yourself that it's probably easier than what 
you're thinking. At least for me. I have to sit there and remind myself that this is 
easier than what I think it is. 
Researcher: So, you're ready to jump in with the big guns? We could solve this 
with a double integral! 
D: Yeah! I have, I have to ask them, “Have you done integrals yet?” And they're 
like “No, what's that?” And I'm like, “Well, just kidding.” 
Here she frames asking about current coursework with the lens of trying to see how to work on a 
problem. She is less explicit compared to Eric about why she wouldn’t want to move on from the 
current coursework. However, it is implied that she wants to help the student do the problem in 
the manner that the student will be expected to do similar problems in class. Her “just kidding” 
remark indicates that she would not teach new material to students, but rather look for solution 
strategies they have already learned in class. 
 Jake seemed more willing to get a bit ahead of the current coursework in the case of unit 
circles, but his reflection on showing them to students and telling them to memorize it highlights 
how he perceives students’ perceptions of his role as a tutor versus the role of their professors. 
The following quotes were around a stimulated recall interview about a tutoring interaction that 
took place after unit circles had been introduced in Precalculus. 
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Jake: The big thing is like, when we have to teach, which I don't like doing, is 
to tell students that you, it's expected of you to memorize this. And then they'll be 
like, but my teacher didn't teach it. Like a big deal, we hit that with unit 
circles…You need to memorize this thing backwards and forwards. Quiz yourself 
on it. Describe the importance of it. And then they're like OK. And they're not 
going to look at it. They're just going to pull it up on the internet and look at it. 
They're like, OK. But like telling people that they need to memorize stuff is 
always hard. Especially from a tutor's position. There's a lot of, well my teacher 
didn't make it so obviously I don't. 
Researcher: You have a different – why is the teacher different than the tutor? 
Jake: Because the teacher's the one who gives out the grades. We're not the 
ones who give out the grades, so a lot of the time students will be like, well the 
tutor says that, cool. But my situation's different than that because my teacher 
didn't tell me to learn it. I'm like, no you need to learn it. Coming forward to your 
next classes, your teachers aren't going to let you whip out the unit circle and 
figure out the answer. You need to see it and be like, I remember what the unit 
circle looks like, and do it. And so, that's a hard one to get over. Mainly with the 
lower level classes. If I tell a discrete student, hey, even though he didn't teach 
this, know it. They'll take my word for it they'll go learn it right away. But 
when it's Precalculus or sometimes Calculus and I'm like, hey you need to know 
this even though your teacher didn't teach it, they're like, uhhhh... yeah, I don't 
believe them. 
Jake believes that students don’t take his advice as seriously as that of a teacher because he does 
not have a role as their evaluator. Jake’s purpose in sharing this information with students is to 
help them to have the information that he believes they will need in their next course. As he said 
in a stimulated recall about a similar incident, “Yeah, it's like what? The professor didn't say we 
had to memorize. I'm like, c'mon, just take the pro tip and memorize it.” Jake positions himself 
as the “pro” but recognizes that he is not positioned with authority like a professor, at least 
within the figured world of a mathematics course where authority is often tied to the ability to 
give grades. 
Jake’s positioning as a pro without real power contrasts with how Lily authored her role. 
Jake never said that professors should tell students to memorize the unit circle, just that he 
believed that the students should memorize it and told the students to do so. Lily never claims a 
role that would position her as actually affecting change, but she did state her opinion on the 
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curricular choice to test students on basic trig before they had graphed the functions and learned 
the unit circle by stating what she thinks the professor should do, rather than just what she 
counsels the students to do. 
Lily: I think they'll get it better if they graph it. 
Researcher: If they graph the actual trig functions? 
L: Right. 
R: And they don't do that in Precalc? 
L: They do.  
R: Just not yet? 
L: Yeah. I don't know. I think they should have done it before the exam. It 
would have helped them a lot. Because there's like this lab I think it's like, they do 
a Ferris wheel and they graph the trig function. They graph cosine based on the 
Ferris wheel going around. (from a stimulated recall) 
There isn’t evidence here that Lily is taking up a position in a role that would allow her to affect 
the change she wants to see – or even a role where it would be normalized for her to suggest the 
change. Rather, she states what she thinks is best practice. This is evidence that even though the 
UMPTs understand that they have a supplemental role in students’ mathematical learning, that 
Lily at least sees herself positioned in a role that is not necessarily beneath a professor. That is, 
Lily sees value in her own experiences and opinions as being valid toward the classroom even 
while she allows that the professor is positioned in a role with the power to classroom choices 
that shape her tutoring. It is a view of two intersecting figured worlds with different individuals 
positioned to form policies or establish norms about what happens, rather than nesting the 
figured world of the MLC under that of the mathematics course. In the latter figured world 
relationship a hierarchy exists where the professor gets to dictate what occurs in the classroom 
and the MLC. In the next example I will highlight how UMPTs rejected a professor’s enactments 
that indicated he was authoring a position of authority to dictate what occurred within the MLC. 
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 The case of the unit circle shows how professors are positioned in roles where their 
choices alter the tutoring interaction via the intersection of the figured worlds. Cases like that of 
the unit circles are also problems or difficulties that could potentially be addressed in ongoing 
tutor training. The UMPTs at first were not aware that the students would be utilizing 
trigonometry before they had seen the unit circle. The UMPTs are positioned as having very little 
control over the content and ordering of the courses that they tutor, yet those choices are central 
in created the content that shapes almost every tutoring interaction. The professor or course 
coordinator meanwhile is positioned in a role to make those types of decisions, but doesn’t have 
the same type of peer-like interactions with their students as the UMPTs, where frustrations or 
difficulties may come to light that were not visible in class or where students who never came to 
office hours sought help instead. This positions both professors and UMPTs in relationship to 
one another as colleagues whose choices may influence the other. 
Positions of power. 
Figured worlds posits that the roles, goals, and other features of the world may become 
most salient when there is conflict between an authored role or positioning work and the beliefs 
of individuals about what is allowed or expected within the figured world. Often these conflicts 
happen when figured worlds collide and the two individuals are operating under different ‘as-if’ 
assumptions about their role, possible roles, and what values and goals are shared. For example, 
the classic “Do you know who I am?” response when a celebrity is pulled over by a traffic cop. 
Within some figured worlds, the celebrity’s behavior in breaking a minor traffic law is expected 
to be excused, but the cop has to navigate not only the figured world of expectations toward 
celebrities, but also of the world of blind justice where “who they are” isn’t supposed to matter.  
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To illustrate the UMPT’s views of the relationship between the MLC and outside forces, 
I will describe for you “the email incident” and the perspectives of my participants on its content 
and consequences. My participants were very open with me about what they thought and felt 
about what occurred around “the email” and what it meant for them moving forward. Since some 
of what they disclosed included talk of breaking MLC policies, I have chosen not to include any 
direct quotes but only talk in general terms about what occurred and their perspective on it.  
Partway through my data collection an email was sent by the director of the MLC to all 
of the UMPTs. Its contents were essentially new guidelines for particular types of tutoring help 
within a certain course. For that course the UMPTs were no longer to help with test corrections, 
use calculators while tutoring, or even approach to help unless they were confident they could 
get the right answer for the student on the first try (rather than being confident that they could 
work with the student to muddle through to the correct answer, which was a common enactment 
that the UMPTs did not consider problematic). The reactions by the UMPTs revealed a great deal 
about their beliefs about the goals of the MLC and the role of these outsiders in determining 
what occurred within the MLC.  
The UMPTs first explanations to me were that they felt that the email was sent due to 
external (to the MLC) pressures and not due to the beliefs and goals of the MLC director leading 
her to make a change. Thus, the UMPTs felt empowered to follow the letter if not the spirit of 
the law when not doing so could conceivably get them (or the director) into trouble. They 
carefully authored enactments that resisted or rejected the imposed new rules when they felt it 
was necessary to help a student. That is, they felt that the new guidelines could prevent them 
from reaching their goals in tutoring and felt justified in partially, temporarily, disregarding the 
new guidelines in order to reach their goals. In doing so they authored themselves an identity of 
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power within the walls of the MLC. They positioned themselves as knowledgeable about what 
was best for students in the MLC and about the best ways that tutoring could reach that goal. 
This contrasts with their relationship to professor decisions around unit circles. In that case, they 
chose to not introduce unit circles before they were covered in class and did not resist the 
position of power that professors had taken in that sphere to set course content and ordering. In 
this case, they chose to resist restrictions put on the tools and techniques they could use during 
their tutoring within the sphere of the MLC. One difference between these two cases is that in the 
former the professor is deciding what to teach when in their own classrooms, while in this case 
the professor was trying to tell the tutors how to do their jobs in the MLC.  
The UMPTs resisted what they perceived as an outside force dictating the nature of their 
role as tutors, rejecting that attempt to reposition them, and authoring new ways to tutor that 
allowed them to reach their goals without technically violating the rules. In the next chapter I 
will address the UMPTs relation to TAs in some detail, but the tension between the TAs and 
UMPTs was almost certainly a factor in the frustration that UMPTs expressed to me. One 
example would be the use of calculators. Calculator use was not common in my observations, 
but it was an available tool for certain types of problems in certain courses. One of the policies in 
the email was that calculators were never to be used when tutoring for that specific course. There 
was an interaction where one of my participants was working with a student from the course in 
question and unable to get a final answer. After asking other UMPTs and reworking the problem 
a nearby student chimed in that they needed to just use a calculator and that is what his TA told 
him to do to solve this problem. In a stimulated recall interview, that participant expressed how 
unreasonable they thought the new guidelines were if even the TAs needed calculators to solve 
some of the problems, and were telling students that using a calculator was the correct way to 
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solve the problems, while UMPTs were barred from using calculators while tutoring for that 
course. 
The email and the conversations around tutoring for that course that followed it 
demonstrated a complicated relationship between the MLC as a figured world dominated in 
many ways by the UMPTs and their goals for tutoring interactions, and the figured world of a 
particular mathematics course. The UMPTs seemed to believe that the course coordinator via the 
MLC director had the positional authority to change guidelines for their tutoring, that is, they 
didn’t reject the guidelines outright. But the UMPTs also held a competing belief that the 
guidelines would hinder them in reaching their goals while tutoring. Their actions and utterances 
help to reveal their navigation of their role as non-TAs tutoring that course and balancing their 
goal of not getting the MLC or their director “in trouble” with their goals for tutoring 
interactions. The resulting enactments revealed the UMPT’s beliefs about their relationships with 
professors and the positioning of the figured world of the MLC in relation to that of a 
mathematics course. 
The Relationship of the Physical and Figured Worlds of the MLC 
The physical location of the MLC is not identical to boundaries of the figured world, but 
acts as a mediator for certain types of enactments and may communicate that the groups within 
the figured world take certain values or norms as if shared. For example, the placement of a 
room on the top floor of an office building with picture windows and a conference table can 
indicate a powerful status for the occupant, and may mediate enactments where others come to 
him or her and their positional authority is clear. Within that physical space it is enactments and 
their ‘as-if’ shared meanings that determine the positions of individuals. For example, what is 
interpreted to be the ‘head of the table’ at a business meeting may be either end, or may be the 
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middle depending on the positioning enactments of individuals seated around it as they author 
their roles. In the same way, the physical location of the MLC mediates the spaces’ use by 
students in all undergraduate majors rather than just mathematics or STEM majors, and the 
UMPT report that the location communicates the MLC’s goal that all students are able to easily 
access help and feel welcome getting help. At the same time, the choice of enactments and their 
‘as-if’ meanings are what reflexively creates meanings for physical spaces and objects so that 
they can act as mediators. The physical is not deterministic of the social, nor vice versa, but their 
interactions reflexively co-mediate how they are interpreted by individuals and groups and thus 
the physical realities contribute to the formation of the figured world (Cunningham, 2013; 
Holland et al., 1998). 
I interpreted UMPTs’ relationship to the MLC through the lens of the centrality of the 
club which emerged during analysis. The UMPTs’ emphasized in different ways the centrality, 
neutrality, and welcoming aspects of the physical location of the MLC which taken together 
indicate their desire for other students to be enculturated into the club, that is, into the social and 
mathematical community that they had found central to their identity formation as both tutors 
and students of mathematics. The central location and social centrality for the UMPTs, the 
neutral nature of the space as ‘belonging’ more to students than to professors, and the welcoming 
environment of the MLC mediated the club’s ability to engage in their practices of group and 
individual study and social interactions and were also seen by the UMPTs to allow students 
access to enculturation into those practices to varying degrees. The UMPTs believed that having 
the MLC in a central place and apart from the mathematics building/mathematics department 
increased student engagement with the MLC by allowing it to be a neutral, welcoming space 
 154 
 
even for students who did not seem themselves as belonging in mathematics or the mathematics 
department. 
Note that mediation as used in this section and the following section on artifacts does not 
mean facilitation, though the MLC could also act as a facilitator of student interactions. 
Mediation in the Vygotskian sense means that something has caused personal or social 
enactments and their interpretations to be constructed in a certain way (Berger, 2005; Confrey, 
1995; Forman, 2003). For example, it is a common saying that when all you have is a hammer, 
everything looks like a nail. The inclusion of new ‘tools’ (perhaps a drill and screwdriver) 
changes how an individual views the world and the possible ways that they can interact with it. 
Mediation does not mean only the provision of a tool, but that the provision of the tool (whether 
language, social enactment, or physical object) alters the way that individuals perceive and 
therefore interact within the figured world as they become a part of their history-in-person 
(Holland et al., 1998; Urrieta, 2007). 
Central Location 
In his final interview, Jake emphasized the importance of having a central place, open to 
all students as a mediator for the formation of social groups and collaboration. 
I couldn't imagine a university without a place, like a centralized place to get 
help on a subject. That would seem really difficult, at least for lower level 
subjects. I mean, once you get to the higher-level math classes at that point you do 
end up socializing after class. Like, hey I need help. But in these lower ones 
where you have like 500 students there's not as much room to work with other 
people. So, I don't know how I would get through like, or how the students 
would get through classes without it. Because I know I wouldn't be able to get 
through the classes without it.  
In this case, Jake sees the MLC as a mediating location that allows students to reach their social 
and academic goals, i.e., to be able to engage in work together on mathematics and related 
homework and offer mutual support and a sense of belonging. As a mediator, the MLC’s 
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centrality could also be said to communicate the importance of the type of enactments that take 
place there. The goals Jake has for students in the MLC may be intermediate toward a more 
ultimate goal, almost a scaffolding structure necessary for later independence (Chaiklin, 2003). 
He talks about students in the lower-level classes not yet having social groups and about the 
MLC mediating the formation of those social groups. Jake views interactions with others as 
being important in reaching the goal of “getting through” mathematics courses and in this quote 
places the MLC as the location where individuals who do not yet have a social group centered on 
mathematics to find similar help. Here he also reveals his personal goal of “getting through the 
classes” as well as his belief that working with others is key to reaching that goal in his mention 
of working “with other people” and “socializing after class.” 
Eric’s emphasis in talking about the physical location was more about how it afforded 
greater utilization by students by being physically located near the center of campus and in a 
building where students of all academic majors already met and studied. Eric explicitly 
emphasized its location relative to the rest of campus as being important. This contrasted with 
Jake who emphasized there being a centralized space more in the sense of being a consolidation 
of services but did not emphasize the location itself by saying it should be physically “central.” 
In this case, Eric talked about the MLC’s location within the library placing it physically, 
centrally, on campus, as well as within a building that was an academic hub for many resources 
and services across departments so that it was academically centralized, as well. 
[T]he place in terms of the location – we're at the library – which is almost I want 
to say centrally located to the school… This is kind of the central hub for 
people studying and then we have our position in that central hub so that 
people know where to come… Some people just come here and the people that 
work here as well, they come here just to do work because, yeah, familiarity. It's 
a nice place. It gives us our own place to specifically do the things that we do. 
Like math and mathematical things. Yeah, besides tutoring it's a place to come to, 
to do our work and sometimes it's sometimes a place to just meet up to figure 
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out how to work. Again, it's that central hub so we all come here and figure out 
how to do things. Not just math, but how to operate, and how we're going to go 
about socializing and that kind of thing.  (from final interview) 
Eric emphasizes that since the library is a place where it is normalized to study, the MLC’s 
location within the library positions it as a place to study, as well. He talks about the space being 
“familiar.” He also emphasizes the space as one that is more than mathematical or academic. 
Here, too, Eric’s quote illustrates that the MLC is used for more than tutoring. The MLC 
according to Eric, is a place to “meet up” as well as a place that is “nice.” It is a place that 
mediates students’ enactments working on mathematics individually and in groups and also a 
place for he and other tutors or other upper-division STEM students to socialize beyond doing 
“just math” together making the figured world of the MLC intersect with both social and 
academic figured worlds for students. It is interesting that Eric characterizes the space as “our 
own place.” It is unclear who is included in “our” here – the previous context implies students 
more broadly, what follows seems to be talking about his affinity identity as a member of the 
club more than anything. This ambiguity could be taken as evidence that Eric doesn’t make a 
sharp demarcation between the students he tutors and the club in the sense that the MLC belongs 
to all of them. 
 In his final interview, Eric talked about the MLC being central specifically for students. 
He also talks about it being organized so that even within the MLC there are “central locations” 
for students to find each other and work together on mathematics.  
I feel like it's a nice place, again a central hub. It's kind of like how we've 
organized the MLC. Sections of the MLC have specific sections of classes, having 
a central location for certain topics is always nice for students because everyone 
doing the same thing can do it together and foster that collaborative learning 
environment. The MLC, in particular, is, again, because it facilitates that 
particularly for math student. It's a place to get together, a place to learn, a 
place to hang out and learn, it's perhaps a more friendly version of the 
learning environments that we are used to. 
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Eric sees centrality as facilitating meeting up, working together, and finding like-minded 
students with whom to work. He also uses centrality to talk about the organization of the MLC 
itself so that designated courses have specific areas; again, he seems to see this centrality to 
mean a central hub where students who don’t know each other can still have access to 
collaboration and working together. This emphasis on collaborative work was a recurring theme 
for many of my participants and working together was an enactment important to membership in 
the affinity group of the club. He also references the MLC as a “friendly” environment that is 
welcoming and allows students space to be “collaborative” in their learning. 
Neutral Space 
Studies of undergraduate tutoring of mathematics learning centers in particular have 
described how the peer-tutor and the tutoring center are qualitatively different from professors 
and office hours (Colvin, 2007; Solomon et al., 2010). Within the figured worlds framework, 
identity enactments are accepted or rejected based on what archetypical roles are treated ‘as-if’ 
real or desired (Holland et al., 1998). The UMPTs in my study described their view that they and 
the MLC were qualitatively different from other educators and spaces largely because students 
were positioned in tutoring interactions within the MLC in more powerful roles. This idea of a 
‘neutrality’ and parity of power was a repeated theme for my participants. 
Lily’s perspective was that what was key about the physical location and space of the 
MLC was that it was neutral in the sense of that closer parity of power when seeking help from 
an UMPT in the MLC rather than professor or TA in their office. For Lily, neutrality seemed to 
mediate comfort for the students that allowed them to seek help, resulting in a change in their 
thinking when they see that others are succeeding in mathematics, even when it is a “struggle.” 
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That is, Lily felt that it was key that the MLC was a students’ space and not one seen as 
belonging to professors or TAs.  
I mean, students can go to office hours for homework questions… sometimes it's 
not always helpful to go to a TA or to the professor. And sometimes it's also just 
intimidating to go to a TA or a professor. It's very intimidating to go to a 
professor sometimes. I guess its kind of beneficial, not necessarily needed, that 
we have this math learning center here so that students can come ask for help with 
people who are around their age, also going through the same ideas, the same 
process of going to school, trying to learn, they're struggling also, in a way. 
But that they've gone through these classes and they know what it's like.  (from 
final interview) 
Lily sees the MLC as being this neutral place where neutral people – people who know what you 
are going through and who do not have authoritative roles that intimidate you – can help you 
with mathematics. Lily sees the MLC as fulfilling this role that is both neutral and more 
welcoming than a professor’s office hours so that for students the physical location mediates a 
positional role of ownership for students or greater equality with the tutors who are helping them. 
Lily also emphasizes the ways that UMPTs are like students in “the same process” and 
“struggling also.” What Lily is talked about here is the role of peer or peer mentor which was 
emphasized by UMPTs as being key to how they view themselves in relationship to the students 
that they tutor. This theme will be explored more in the next chapter when I discuss the roles that 
UMPTs author for themselves as tutors in the next chapter. 
 Danielle similarly expressed a belief that what made the MLC distinct was the different 
role she had compared to that of a professor or TA, and thus her interactions with students were 
qualitatively different and mediated different enactments for students. Because Danielle wasn’t 
grading student work and wasn’t present in their classroom, she felt that students felt less judged 
or evaluated by her and thus more willing to ask questions and seek help. The language of 
judgement implies a position or role that is powerful and evaluative. By stating the she isn’t 
judging them, Danielle is authoring an identity without much power, particularly evaluative 
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authority, over students. Where Lily tied neutrality to shared experiences she had with students, 
Danielle tied it instead to an idea of anonymity and a lack of institutionalized power over 
students’ grades.  
Danielle: It's a lot easier to come here and do that as opposed to going to see 
your TA. 
Researcher: Why do you think that's easier for students to do? They don't know 
you, right? They've met their professors. 
D: Well, I'm not going to judge them. I'm not grading anything of theirs. Um, 
they don't know me. The whole thing is that if you to see the TA or your 
professor, like if you go to see your TA, your TA is probably grading your 
homework… That professor probably knows if you are in his class sleeping or if 
…you don't go to class… I think that by coming to the MLC, talking to 
someone who doesn't know you at all and who isn't grading your stuff, there's 
not a lot of judgement that is there. 
Danielle’s view of the power students have in the MLC seems to be one of being safely 
anonymous. The UMPT lacks power to determine their grades, and so even if the UMPT does 
judge them, it will not be impactful for the student academically. This is similar to the idea of 
parity brought out by Lily, the idea that there is a more equal footing for students in the MLC 
versus other places that they might seek help. The MLC is neutral ground in the sense that it 
doesn’t “belong” to the UMPTs in the way that an office or a classroom belongs more to the 
professor or TA than to the students.  
 Jake had a more nuanced view of his power as a tutor. He expressed at several points that 
students felt that he, as a tutor, had more power in the relationship. At the same time, Jake felt 
that that belief wasn’t ideal for students to hold and expressed that being a tutor was more like 
working in customer service where, on some level, it was the student who had more power in the 
tutoring interaction to dictate the kind of help that they wanted and the direction of the 
interaction. In one of my observations of Jake, he had several separate interactions with the same 
student. In talking about the interactions in a stimulated recall interview, Jake talked about what 
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he thought the student wanted in the interaction, and went on to talk about whether students feel 
like they can direct the interaction or not, and the “power difference” present in tutoring 
interactions in the MLC. 
Researcher: So even though there's like this power differential, the customer is 
always right at some level? 
Jake: Yup, yup, it's like a customer service still business, that's how I see it. 
R: So, there are sometimes students who make you tutor – not make, make's the 
wrong word, but sometimes students you're tutoring you're like this is not the 
ideal way to do this, but this is what's got to be done? 
J: Yup. You definitely get that, that's my least favorite scenario. 
R: So, you have power but not all the power by any stretch? 
J: No, definitely not, the student has more power. They're like the gate like they 
accept how much they want in, if they want a lot of knowledge, then we can 
provide it. 
Jake wanted students to understand that they had power in the tutoring interaction and saw part 
of his role as a tutor to be “customer service” so that the student felt powerful. This hoped-for 
parity or even greater power for the student was in tension for Jake when the student had goals 
for tutoring that Jake felt weren’t appropriate or ideal. In Jake’s ideal scenario, the student shared 
his beliefs about what was an ideal tutoring interaction so that the student could dictate more of 
the interaction without perturbing Jake’s goals and his beliefs about his own role in the 
interaction. The focus of the next chapter will be on the roles and goals of UMPTs, here I want to 
emphasize that for Lily, Danielle, and Jake it was considered a function of the MLC to provide a 
space where students had greater power than in other educational spaces. The idea of neutrality 
of the space was closely tied to my participants’ perspectives of their role as an almost peer with 
parity (through not equality) of their power within a tutoring enactment. The role of an UMPT as 
an almost peer will be covered in greater detail in the next chapter. 
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Welcoming Environment 
 The importance of being welcoming to students was mentioned by all of my participants 
at some point. In her final interview Lily talked about how “We want these students to come in… 
we want them to feel welcome” was a value communicated to her by the director of the MLC. 
In Jake’s final interview he talked about being “friendly” as being key, “I think that the more 
encouraging you are and the more friendly… that makes it so much better for them.” For 
Jake, being friendly and welcoming was about improving student experiences with being tutored 
and with mathematics in general. He also specifies that the space should be welcoming when he 
later in the final interview talked about the function of the front desk staff person as “greeting 
people, put a smile on, it's a welcoming place so it's important that they're not grumpy and that 
they are sociable.” He seems to imply that being welcoming to all students is a function of the 
space when he talks about it being utilized by new students who do not yet have a study group or 
friend in their classes or major. Later in this chapter, I will talk about the mediating role of the 
front desk on the figured world which will again foreground the ideas of the MLC as a 
welcoming space. 
Lily and Jake in these quotes seemed to be talking broadly about the MLC as a whole 
being a welcoming space. Danielle and Eric talked about being friendly and welcoming it was 
framed more around the tutor and the tutoring interaction within the space. When Danielle was 
asked in her final interview how a tutor should be evaluated, she quickly moved to friendliness 
and being welcoming. 
Definitely friendly. If you go up and you act like it's the last thing you want to do 
in your entire life that student is going to know that and they're going to be like 
“Oh, man, this person is really unhappy.” So definitely friendliness. 
Eric also talked about being friendly when asked to describe a typical tutoring interaction. 
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We want to be friendly. In a sense again to create that closeness and familiarity 
and just like leave them like a happy heart with something – with a good sense 
of what's going on. 
In the next chapter, I will address the goals of tutoring interactions and specifically affect which 
is closely tied to being welcoming and friendly. Here the grain size is larger than a single 
interaction and less about a specific goal (for the student to have a positive affect) and more 
about the norm within the figured world of being friendly and welcoming to students.  
 Being welcoming was also tied to the club’s social norms. As I noted in the section about 
the club, while the term can have connotations of being exclusionary, the enactments of the club 
were more likely to recruit people than drive them away. Recall Jake’s narrative of becoming a 
member of the club after becoming a tutor. For him, it was central that the club was welcoming 
as it allowed him to go from being “isolated” to having a strong sense of belonging. The idea of 
the MLC being welcoming to students relates to the idea of enculturating them into the club, or a 
club-like group, so that they could also have a sense of belonging and find other mathematics 
students to work with. 
Summary of Mediations Afforded by the Physical Space 
The location of the MLC, first of all, as a physical place, as a central hub, and as neutral 
place filled with peer-mentors rather than authority figures mediated students’ ability to seek 
tutoring help in positive ways where they felt welcomed. It is also interesting that both Jake and 
Eric also link the physical, central location as being mediating toward their own social wellbeing. 
The MLC for the UMPTs in my study was a place where they felt ownership and belonging, and 
they partially attributed those feelings to having a physical, central space through more to their 
feeling of belonging within the social group of STEM majors. In my observations, the use of the 
space by the club members was also likely a strong mediator for this sense of belonging. Lily 
called it “neutral” but the UMPTs and other upper division STEM students’ enactments indicated 
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an ‘as-if’ ownership of the MLC in ways that sought to recruit and enculturate rather than drive 
away others. Lily’s observation that that the MLC was neutral seemed to refer to power structure 
differences between students and professors or TAs. The MLC did not belong to lower-division 
students in the same way that it belonged to the UMPTs, but the UMPTs lack of institutionalized 
power meant that the space was still a more level playing field for students to seek help. 
The view of the MLC as a central, neutral, welcoming space aligns with the findings of 
Solomon, Croft, and Lawson (2010) whose work found that mathematics students in the UK 
considered a mathematics learning center to belong more to the students than the professors. The 
MLC’s location, hours, and the ability to just do homework there together even without being 
tutored seemed to foster the belief among the UMPTs that the space belonged in some sense to 
the students in a way that other academic spaces might not, even if their own social circle 
predominated at times. Beyond being a central, neutral, and welcoming location, the MLC is also 
arranged in a particular way with particular artifacts that the UMPTs viewed as being 
intentionally organized to mediate certain goals and affording certain types of interactions. 
Mediating Artifacts in the MLC 
The MLC is a physical space that contains artifacts arranged in certain ways. In a figured 
world, these artifacts can be appropriated to mediate enactments and meanings beyond their 
physical reality as they are interpreted and used by the community (Holland et al., 1998; 
Vygotsky, 1978, 1987). Cunningham (2013) applied Simmel’s sociocultural understanding of 
space to tutoring centers and described how  
[A] space is more than merely a place in which objects are situated… Tables and 
chairs are different in a tutoring center than in a classroom; they hold greater 
functional capacities for studying, tutoring, and other forms of academic support. 
(p. 13) 
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The artifacts and their arrangement in the MLC mediate particular enactments and reflexively 
those artifacts, their arrangements, and the enactments and their interpretations shape and are 
shaped by the beliefs and values of the community. For example, a teacher may arrange student 
desks in one large circle, several small circles, or facing the front of the room to both signal 
students about the expectations for interaction that day and to facilitate the types of interactions 
the teacher desires. Or handing the chalk to a student in a traditional mathematics classroom has 
the implied expectation that the student will stand up and do mathematics at the chalkboard, and 
connotates of a change in role for that student from passive listener to active participant. The 
implications of knowing that small group discussion was the goal in the classroom that day or 
being handed the chalk are culturally transmitted norms, not universal truths (Holland et al., 
1998). The same arrangement of artifacts or action taking place in a different figured world 
would be interpreted differently. For example, chairs are often arranged in small clusters or 
around tables in an airport or coffee shop, yet this arrangement does not usually mediate 
strangers engaging in small group discussions even when they share the space. 
The idea of mediation through artifacts and their arrangements is drawn from Vygotsky 
and can refer to how objects change enactments but also how they alter internal states like 
thoughts, beliefs, values, or explanations to others (Vygotsky, 1978, 1987). In the MLC, there 
were four mediating objects most frequently cited by the UMPTs that seemed central to the 
figured world, and a fifth that UMPTs used in some cases to create a certain environment in the 
figured world. These were how the front desk acted as a central hub, the role of the queue system 
in mediating interactions, how the space was arranged with tables under signs designating them 
for students in certain courses, how whiteboards afforded certain enactments in a tutoring 
interaction, and finally how the chairs being on wheels was used to keep the space “fun.” Of 
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these, the spatial arrangement of tables by course seemed to alter UMPTs beliefs about the 
shared values and goals within the MLC while not significantly altering enactments for the 
UMPTs, while the other artifacts seemed to have more influence on enactments while also 
touching on goals. This was evident both in my observations and in what the UMPTs told me in 
stimulated recall and final interviews.  
The physical space of the MLC was seen by the UMPTs to be arranged with the goal of 
creating an environment that explicitly and implicitly promoted the value of students being 
comfortable and working together. The central role of the front desk is largely due to the queue 
system which requires that new students have a brief orientation on their first visit and that 
UMPTs naturally return to and remain near the desk between tutoring interactions. The 
arrangement of the tables and the use of the queue system largely functioned to treat the MLC as 
a student space where tutors were available but did not dominate. Students worked at tables 
alongside others in the same course and requested a tutor when needed, rather than being asked 
to approach a tutor or having a tutor always present presiding over a table or space. Notably, 
when TAs were present they remained at the tables designated for their course and their 
enactments during tutoring were different than those of the UMPTs in other ways as well. The 
student-centered nature of the UMPT tutoring interaction was further mediated by the use of 
small whiteboards where a student and tutor worked side by side, rather than having a tutor stand 
at a large whiteboard on the wall and explain to a student whose role was only to listen. Finally, 
several of the tutors reported that it was important for the MLC and their job as tutors to remain 
“fun” and they cited being able to wheel around on chairs as one way that they kept things less 
serious. The return to the front desk and thus social interactions with one another adjacent to, or 
even overlapping with, the space where the club was centered during business hours also 
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mediated the centrality of that social group in the MLC for the UMPTs, even when they were on 
duty. 
These artifacts do not mediate in isolation. For example, the importance of the front desk 
and its mediating role in the space is largely reflexive with the centrality of the queue in 
dispatching UMPTs to students with questions, while the queue’s functional role is mediated by 
the existence of the front desk and a staff person behind it. While the artifacts interact with one 
another through the social enactments of individuals and groups, the meanings assigned to the 
artifacts and their associated enactments also reflexively create meanings within the figured 
world (Holland et al., 1998). For example, there is no reason that tutors could not ask students to 
work with them on wall whiteboards rather than bringing over a small whiteboard to each 
interaction – in theory, both would result in the student contributing to and being engaged with 
the mathematics. However, within the MLC using a wall whiteboard when teaching has been 
taken by the UMPTs to be an enactment of a “teaching-style situation” where the tutor is more 
giving a lecture than providing guidance as the student does most of the work. The existence of 
two types of whiteboards allowed for enactments to emerge that the UMPTs then viewed as 
indicative of deeper values, and (as will be addressed in the next chapter) acts of 
social/professional separation between themselves and the TAs.  
The Front Desk 
The front desk was observed to be the central hub of interactions within the MLC. It 
served to mediate enactments like UMPTs socializing together between tutoring interactions as 
well as foregrounding the queue system as central. UMPTs would almost invariably return to the 
front desk after concluding each tutoring interaction. If another question was waiting in the 
queue, they would leave to the appropriate table to answer it. If there was not a student waiting 
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for help in the queue system, then the front desk is where the UMPT would pull up a chair and 
socialize with other tutors, do their own homework, eat a snack, and wait for a question to come 
up in the queue. If you were to draw a diagram of an UMPT’s movements during a typical shift it 
would look like spokes on a wheel emanating from the front desk area – out to tutor, back to the 
desk, in a cycle. This is represented in Figure 7. 
 
Figure 7. Diagram of Lily's movements during the first hour of a very busy shift. Double-ended arrows (black) 
indicate immediate return to front desk after interaction. Red arrows indicate other movement patterns. In one case, 
Lily swapped students with another tutor after both saw their students’ questions, and in the other she looked at the 
queue, noted it was empty, and returned to a student she had worked with previously at table #8 rather than stopping 
as she went by the front desk. 
 This pattern of returning to the front desk after each tutoring interaction recurred in my 
field notes of naturalistic observations, as well as in recorded observations of every case study 
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participant. The front desk in conjunction with the queue mediated a certain efficiency in 
interactions within the MLC, and that mediation caused the front desk to become the central hub 
of the MLC for both professional (i.e. determining which tutor will go help a student) and social 
(i.e. playing hangman or chess while waiting for a student to ask a question) interactions. It is 
significant that the front desk area abutted the tables where the club was always hanging out. 
This mediated interactions between UMPT and non-UMPT in the club at times, and helps 
explain why virtually all UMPTs seemed to take up the club as an important social aspect of 
their interactions in the MLC. 
 
Figure 8. Example of a social interaction at the front desk. Clockwise from top right: non-tutor club member “Eli,” 
front desk staff, Eric (on shift, but queue is empty), two off-duty UMPTs. Note proximity to the tall, non-designated 
tables on the left where the club congregated, the front entrance is just out of frame to the right. 
Lily said that the role of “the front desk staff [was]… mostly greet people and keep the 
queue going” which concurs with my observations of their specific, recurring enactments. The 
role of the front desk person in the figured world of the MLC was that of a dispatcher. The front 
desk person was aware of the number of students in the center, the number of students waiting in 
the queue, and who was on shift that had particular experience or areas of expertise to help 
students with questions. For example, during one observation a student came in looking for help 
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with some mathematics specific to their astronomy course. The front desk staff person knew that 
there was a particular tutor who was an astronomy major and looked up that tutor’s hours, so the 
student could come back at a time when they were on shift. There were also multiple occasions 
where the front desk staff person was observed to see a Discrete Mathematics question come up 
in the queue and immediately say something like “[Jake]! Discrete.” Either to Jake sitting near 
the front desk, or even if he was already in a tutoring interaction so he was aware there was a 
student waiting for his help in particular.  
Eric saw the role of the front desk staff as directing and managing to keep workflow 
going in the center “Just to direct us when it's busy… But they do almost micromanaging of us 
tutors when it gets hectic. So, it's good to have someone to coordinate us as well.” The 
specific tasks that Lily cited as significant for the person at the front desk were part of what Eric 
described as keeping things moving when the center got busy. Jake extended this view of the 
front desk role to include setting the tone for students when they enter, as well as explaining how 
to get help; that is, Jake saw the function of the front desk as being not only a dispatcher of sorts 
for the tutors, but also a greeter and guide for students. 
So, for the non-tutors who run the front desk they kind of, I think that there's only 
one, says how the place functions. Like, you know, “Here's how you use our 
queue system if you have a question. Here's where you go if it's your first time 
here's where you can go sit.” And also, just like greeting people. Put a smile on. 
It's a welcoming place so it's important that they're not grumpy and that they are 
social able and willing to talk. But otherwise, they just direct students where to 
go. A lot of it is more for the first time a student is coming in, that's more what 
they provide for. Also, if a student needs markers and stuff they ask them. But 
yeah, it's more for like, where to go if you've never been here before and how 
does this place work. (from final interview) 
Jake highlights the front desk staff person’s role in two ways that are revealing of his goals for 
the MLC and perhaps for his tutoring as well. He sees their role as being orienting so that new 
students understand how the MLC operates.  
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The front desk and queue system mediated enactments that over time constructed a 
figured world in which students were granted autonomy to determine when they needed help and 
the ability to request it in an equitable way. Every figured world has taken-as-shared or taken-
for-granted assumptions about individual roles and goals within the world (Holland et al., 1998). 
The front desk staff person in the MLC allowed some of the enactments expected of individuals 
in the role of students to be made explicit – sitting at a designated table and utilizing the queue 
system are very concrete examples. The structure as it functioned communicated that the space is 
for students to work independently and get help when need rather than a place where they will 
have the undivided attention of a tutor for a longer period of time, thus mediating certain 
enactments for both students and tutors. The UMPTs placed importance on the role of the front 
desk staff person as it related to a goal of efficiency in tutoring and at times related Jake’s second 
function for their role, making students feel as if they belong and that the MLC is a welcoming 
place, and communicating what is expected of them in their role as students in the figured world. 
The front desk plays a role in mediating the welcoming environment that UMPTs described as 
desirable for the figured world of the MLC and in orienting students to the particular norms of 
the figured world.  
The centrality of the front desk was also highlighted to me in observations by what 
occurred on the rare occasion when the desk was unstaffed, that is, if the scheduled employee 
wasn’t there or if it was one of the few times when an individual was not specified to be there. In 
each of those cases, I observed that one of the on-duty UMPTs would sit at the front desk rather 
than taking tutoring requests for the rest of the room. If students were waiting to be helped, then 
the tutor sometimes would briefly leave the front desk and ask the student to come to the desk for 
tutoring so that it wouldn’t be left unstaffed. If they were helping a student at the front desk they 
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would pause their tutoring interaction in favor of greeting and dispatching tasks when a student 
entered the MLC, or a question entered the queue. 
In my observations, the use of the queue (addressed next) was very important in UMPT’s 
decision making. The queue system was overseen by the front desk person and their role keeping 
things moving freed the tutors in some ways to focus more on their tutoring. The following 
discussion occurred regarding an observed interaction that Danielle had while doing test 
corrections. During the interaction, after finishing a problem, she decided to stay and do another 
one as well. Ordinarily, a tutor would end the tutoring interaction after helping with one problem 
and ask the student to put in another request if they had additional questions. She stated she 
could stay for a second problem because the front desk staff person would let her know if she 
was needed to tutor someone else. 
Researcher: You've finished your problem and you're staying? 
Danielle: Yeah, since there wasn't a bunch of people there. And I knew that 
they had multiple test corrections and I had just helped them with one, so I knew 
there had to be more. 
R: If it was busy would you, like? 
D: It depends on how busy. If it was busy, before a test busy, I would have 
been like, “No, you get one question, I gotta go.” I mean if there had just been a 
few more people, then I wouldn't have, I would have helped them with whatever 
they needed. 
R: Do you have an awareness when your tutoring, are you in the zone so you 
don't notice that it got busier? 
D: Kind of, yeah sometimes it's like in the zone and I stand up and go, “Wow, 
there's a lot of people here.” Um, but then other times I can see them come in, if 
I'm not fully –  
R: And [front desk person] will holler at you if he needs you? 
D: Yeah, he'll come up to me. Because [front desk person] will do that. If there's 
a long list of people that have been waiting he will go up to you and say, “A lot 
of these people have been waiting long.” 
Danielle relied on the front desk person to manage the queue and to inform her if she needed to 
end a long interaction and help a different student. The front desk staff person’s role mediated 
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her ability to concentrate on tutoring rather than on the queue while in the midst of an 
interaction. In some tutoring interactions, I observed my participants asking the front desk 
person, another tutor, or even me, if there was another question in the queue before committing 
to helping a student with a second or more involved problem.  
The front desk mediated enactments where the UMPTs concentrated on their tutoring, 
and acted as a place for UMPTs to naturally congregate between tutoring interactions. It is 
important to the figured world that students understand their role, for example, how to use the 
queue system to request help. By telling students how to use the queue and by dispatching for the 
tutors the front desk removes those responsibilities from the role of being a tutor so that they can 
concentrate on their mathematical interactions rather than administration of the center. Having a 
central place where congregation naturally occurred facilitated social interactions among UMPTs 
and the location near the tall tables mediated the central role of the club in those interactions.  
As mentioned, the UMPTs felt that the front desk was important to greeting and orienting 
students. This can be seen as a way to help students establish a feeling of belonging as they are 
given instruction in how their role should function in the space. That is, students are not 
presumed to have the habitus to immediately understand the functionality of the MLC. Colvin's 
(2007) study found that students often lacked a clear, consistent idea of their role and that of a 
tutor in a tutoring interaction, so the orientation of the front desk toward the queue system helped 
the students to understand their role as an autonomous studier positioned as capable of 
determining when they need help and articulating a specific question. UMPTs’ views of the 
centrality of the front desk were revealed in their enactments prioritizing returning to the front 
desk and keeping it constantly staffed and in their utterances to me in stimulated recalls and their 
final interviews talking about the many vital functions they saw mediated by the front desk. 
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The Queue System 
UMPTs talked about the queue first and foremost as increasing the efficiency of the MLC 
by mediating the decision of which tutor should help which student next. Particularly, my 
observations and their statements frame the queue as a mediator in promoting equity in the order 
that questions are answered and in dispatching a tutor qualified to answer the particular question. 
The survey had no questions that mentioned the queue system, but in describing their responses 
to the four given vignettes, UMPTs mentioned the queue fourteen times (25% of responses). For 
the vignette describing an overly busy MLC, respondents said things like “I would encourage 
students to use the queue system” and “I have to follow the queue system” and one respondent 
replied with on the single word “Queue.” For other vignettes, UMPTs brought up the queue as 
well, for example, saying that they would “ask if they know how to submit a question to the 
MLC question queue” and the “First thing I would ask is if they have submitted a question in 
the queue.” These quotes from the survey indicate how central the queue was to every tutoring 
interaction in the MLC and how important it was seen to be by the UMPTs. 
In my observations, I noted that the queue seemed to be an important mediator for 
enactments within the MLC. The queue informed tutors of who had requested tutoring, their 
specific question, and where they could be found (by table number). Several times during my 
observations, UMPTs engaged in negotiation with one another determining who was best 
qualified to answer a question or help with a particular course. The queue allowed for the 
employment of UMPTs in the MLC who had areas with which they were less familiar as they 
could be deployed to answer questions they knew they could help with while other tutors were 
sent to help with the topics or courses with which they were less familiar. The queue also 
eliminated favoritism toward particular students. The queue determined who needed help next – 
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it was the next person in the queue rather than the student who was closer to the front desk, or 
enthusiastically waving their hand in the air for help while the quieter student behind them was 
overlooked. In my observations the queue also served to mediate the central role of the front 
desk, and by extension the club, by giving every UMPT a reason to return between tutoring 
interactions. The front desk was then the hub of activity and when there were not questions in the 
queue it became a social gathering place as well. The front desk functioned socially almost an 
extension of the tall tables nearby where “the club” was congregating with UMPTs working 
together on homework and being joined by non-UMPT upper-division STEM students, as well, 
or perhaps the tall tables functioned as an extension of the front desk so that there was more 
space for socialization and a larger ‘bull-pen’ from which to deploy tutoring help when needed. 
All four of my case study participants felt that the queue was important to the way that 
MLC currently operated. The two participants, Lily and Eric, who had been tutoring in the MLC 
before the system was implemented acknowledged its mediation of fairness, and as one possible 
good way to run a tutoring center when compared to Danielle and Jake who had become tutors 
after the queue was implemented. Lily had this to say about the queue in her final interview: 
I mean, when I first started we didn't have a queue… The queue kind of makes it 
a little bit more fair, I suppose… It also kind of like, it helps us as a tutor to see 
who needs help and what they're actually doing. Because it's one thing when 
they say, “Can you help me real quick?” Versus when they say, “Hey, this is the 
subject I am on, this is what we are learning, and so this is what I need help on.” 
And so, like, as you've obviously seen, a tutor will say, “Oh, I don't know how 
to tutor that.” So, I'm going to send someone else to tutor that. 
Lily describes several mediating functions of the queue: creating fairness in what order students 
are served, awareness of who needs help without the need for the students to approach the tutors, 
and the ability to determine which tutor should help which student and not send the “wrong” 
tutor first. While all of the UMPTs in the MLC have successfully passed Calculus II or above, 
there were particular subject areas that tutors considered to be their strengths or weaknesses. For 
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example, a tutor may have been uncomfortable with certain rules of integration that they hadn’t 
seen or used in several years. Tutors were more or less comfortable with certain courses over 
others as well as certain subjects in courses. For example, Jake was sent to help every Discrete 
Mathematics student that made a request during his shifts because that was his strength, but 
Danielle avoided Calculus II questions in the middle of the semester because she was less 
confident in that material and concerned about further confusing a student rather than helping 
them. In this way, the use of the queue supported the idea that it was OK for the UMPTs to not 
know everything in every subject. 
Eric explained that he could work without the queue, but that now the system works so 
that “we ask them to use the queue, that is how we live.” (from final interview). It wasn’t that 
the queue was in and of itself necessary for the MLC to function, but that the way that the MLC 
functioned at that time was intrinsically reliant on the queue. Lily and Eric’s perspective on the 
queue showed how a mediating object could change the figured world. This is evidenced by how 
Eric now describes it as “how we live” even though he had been a successful tutor in a fully 
functioning MLC before the queue was adopted. 
In order to understand the function of the queue, it can be instructive to consider what 
happens when it is not available or malfunctions. Jake and Danielle, who had started working as 
UMPTs after the queue was implemented, reflected separately to me about an incident where the 
queue stopped working in the middle of a shift (that shift was, unfortunately, not one I was 
observing). Their reflections echo Eric’s in that they saw the centrality of the queue to the 
current operations of the MLC, to the point where they weren’t sure what to do without it. 
Oh, yeah, no, if the queue goes down all hell breaks loose. Because if the queue 
goes down that's when you have to start telling people, “Hey, the queue is down if 
you have any questions let me know.” And then when you ask someone that… it's 
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almost like asking someone “Do you want this cookie?” They didn't really want 
the cookie but if you're offering it, they're going to take the cookie…  
People get irritated raising their hand all of the time and like sitting there like 
this looking at you…. it just gets really unorganized. And if you have multiple 
tutors, you're all trying to help different people but then you don't know if 
someone has been helped already because you haven't been watching other tutors, 
you've just been tutoring people. It just becomes a mess. It's still a functioning 
mess, just not as efficient. (Danielle from final interview) 
Note that in Danielle’s quote she sees a function beyond organization and efficiency in the queue 
system. In her mind she feels that the queue mediates students working independently before 
asking for help. This relates to Danielle’s goals of eventual student independence from her 
tutoring which I address in more detail in Chapter 5. Danielle here also refers to the queue as a 
mediator that allows her to focus on her tutoring, much like she previously discussed the front 
desk staff. The presence of the queue allows Danielle to focus on her own tutoring during an 
interaction without worrying that a student’s question will be overlooked.  
The queue also creates an environment where a student knows that help is on the way and 
that they are not being ignored. It also generally creates additional structure for the tutor-student 
interaction to begin. Jake similarly talked about the queue as being central to how the MLC 
operates from his perspective: 
 It [the queue] is most important. I think that that is what makes this place click. 
I don't think this place could run without an ordering system of who to help. 
Because it would just be chaos. People would feel like they're getting favored 
over each other. But now, it's a first-come, first-served type basis. It keeps us on 
track and to see, to see what a student needs help on before we actually go to a 
student. So, before we even go to the student we can look at the subject and what 
they need help on… So, it makes it that much faster and much less awkward 
when you go up to a student and go, “Oh, I don't know how help with that. Wait 
for somebody else.” It is the aim. When the queue goes down it's catastrophe. 
(from final interview) 
Jake sees the queue system as allowing more students to be helped and for the initial tutor 
approaching a student to be more likely able to help them. As previously noted, knowing the 
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course and the type of question allowed for an UMPT to approach a student who was able to 
answer their question more clearly. 
In my observations, I noted the importance of the queue in mediating almost every 
student-tutor interaction within the MLC. That is, the interaction would be instigated by a request 
coming up in the queue and would begin based on the information in the request. A tutor would 
walk up to the table, say the student’s name from the request and then usually begin the 
interaction with a statement or question about what they had put in the request like “I understand 
you’re having some trouble with trig.” Or, “You said you needed help with test corrections, do 
you know our procedure for that?” The queue is also seen by the UMPTs as a mediator that 
makes the MLC more efficient and more equitable, while also providing students a better 
experience by encouraging them to reflect on whether they need help with before asking and 
helping to ensure that the tutor responding can help them. It is interesting to note that the UMPTs 
viewed efficiency, equity, and helpfulness as goals of the MLC – these are tied to the ideas of the 
physical space being central (and thus efficient to access), neutral (where students were on equal 
footing with tutors), and welcoming (where students felt that they were valued and getting real 
help). These goals were the reality for the club, that is, the club functioned as an equitable study 
group where people were mutually helped, collaborated, and found a sense of belonging in a 
central location. The activity of the club that is not represented in the mediation of the physical 
space and artifacts as described thus far is collaboration. That is, working together to solve 
mathematical problems and helping each “get through” their “tough courses” with informal 
academic and social support. 
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Grouping by Course 
The idea of the MLC as a social gathering place as previously highlighted by Jake and 
Eric was referring to this fluid study group that during my observations coalesced shortly after 
the MLC opened, and lingered on even several hours after the MLC was officially closed each 
night. For some of my participants I observed shifts that ended at closing time (7pm Monday 
through Thursday, 4pm on Friday). I would utilize one of the back study rooms for the 
stimulated recall portion of data collection and there were always UMPTs and non-tutors present 
when I left as late as nine pm. After hours they would spread from the tall table section of the 
MLC and form study groups or work individually on homework in their courses. The table 
designations were useful in that sense for the students seeking tutoring, and the designations 
were essentially ignored after the MLC was officially closed for the night. 
The organization of students seeking tutoring into course areas roughly corresponding to 
tables was seen by the UMPTs as an attempt to encourage collaboration similar to what their 
community naturally formed at the tall tables (and throughout the whole MLC after hours), 
though they didn’t believe that it resulted in spontaneous collaboration for students who entered 
the MLC without already knowing and intending to work with another student. The signage and 
physical layout seemed to be designed to mediate the formation of impromptu study groups, 
according to the UMPTs, but social norms from outside of the MLC inhibited students who 
didn’t know each other from striking up conversations and working together. In my naturalistic 
observations I rarely witnessed student collaboration among student visitors to the MLC, though 
it seemed to be slightly more common in more advanced courses. There were sometimes 
students who clearly entered together and then worked together, but I did not see students enter 
separately and then spontaneously work together without the mediation of a tutor. For example, I 
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would observe a student struggling on a problem, they would request a tutor and then begin to 
discuss the problem with the tutor. It was only at that point when another student at the table 
might chime in with how they got the answer. 
Almost all of the tables within the MLC were grouped under signage indicating which 
course they were for. This arrangement, along with the front desk and queue system, mediated 
social enactments that were ordered, and were seen to promote the ‘as-if’ shared values of equity 
and autonomy for students. In my observations, the only time I noticed students sitting at tables 
outside of their course were when a particular course area was overflowing (usually the couple of 
days prior to a midterm in that course) or when the course did not have signage designating their 
course. The club sat mostly at the tall tables near the study rooms, which were also undesignated. 
Most of the club had already completed Calculus III or more advanced courses and they left the 
designated areas for student seeking tutoring. Students I observed using the MLC who were not 
in the Precalc-Calc III courses that had designated areas included a steady number of Discrete 
Mathematics students, a couple students in Calculus for the Life Sciences, and an assortment of 
students in mathematics-intensive STEM courses like engineering or astronomy who came in for 
help on the relevant mathematics portions of their homework. Students in these undesignated 
courses would sit at whatever numbered table had space. The exception to the group designations 
and usage patterns was the group of tall tables in the almost-hallway space that led toward the 
study rooms and the office of MLC director, which as mentioned were used by the club of upper-
division STEM majors who worked together on mathematics and other homework and 
socialized, but did not request tutoring through the queue system. The UMPTs were a part of this 
social group and were often found at the tall tables when they were not on duty.  
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Danielle had this to say to about her desire for collaboration among lower-division 
students seeking tutoring, but how that didn’t always work out: 
[S]ometimes, if the kids come in together they'll work together. But it is, if 
they're sitting at the same table and doing the exact same work they won't 
necessarily work together, which is kind of irritating… that's just a generation 
thing. Being weird about social interactions… I was helping one student and 
there was this other student across [the table]. And she must have been sitting 
there for five minutes doing her own thing and then, um, the person who was 
working the desk came up and said, “Are you working on test corrections?” And 
she said “Yes.” I was like OK, well, obviously me and this other student are 
working on test corrections which are the exact same as yours. So, you could 
have jumped in at any moment and I could have continued helping you. So, I told 
her that we would just do it together then, like all three of us and she was like, 
“OK”. And then there's a lot of working together as tutors like if one of us can't 
figure something out then the other tutors will come and help. (from final 
interview) 
Note in this selection the expressed desire for students to collaborate, the mild frustration at the 
lack of student initiative to do so, and the contrast Danielle makes with the tutors and club 
members who regularly do collaborate on their own homework and to help students. Danielle 
saw the table groupings as providing the opportunity for her to make her tutoring more efficient, 
and also mentions that working together as tutors to help each other tutoring is normalized. Note 
also how the person working the front desk helped her attend to who could use her assistance – 
as noted in the previous sections, the front desk and queue system combined to mediate a role for 
the front desk person in increasing efficiency in the MLC. This highlights that collaborative 
work is a social value within the figured world of the MLC across multiple levels – the desire for 
students to work together, the club constantly working together, and also the social norm of 
tutors working collaboratively.  
The social group that was always at the tall tables worked together and helped each other 
as a norm, but the students who came in to be tutored in a lower-division class did not. It is worth 
noting again that when my participants said “students” they seemed to only be referring to 
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students who came into the MLC seeking tutoring. The upper-division students (both UMPT and 
not) that formed the core of their social group of the club in the MLC were considered something 
separate. Danielle saw working with others as a desired part of a student’s role in the MLC, but 
expresses that few students enact it by doing homework or studying together. Her explanation is 
that it’s a social/generational norm to not interact with others/strangers even in a setting like the 
MLC where the physical space is set up to hopefully mediate such interactions. In this quote, she 
only explicitly cites efficiency as a motivation for her goal of having students work together, but 
other participants indicated that efficiency was not the only benefit of student collaboration. 
Eric also saw the table designations’ function as intending to mediate collaboration 
between students. His ideas here build on his previous quote about the physical space of the 
MLC where he emphasized students’ having a space to work, for his social group to work 
together and socialize, and for help to be available when needed. The context for this stimulated 
recall quote was an interaction with a Discrete Mathematics student where Eric was unsure of an 
answer and asked Lily to help. He talked about how he didn’t see working with others and asking 
for help as a “bad thing” but rather as almost a “pyramid scheme” whereby getting Lily’s help he 
would then know how to help the next student with that question thereby increasing the number 
of tutors who could assist with Discrete Mathematics. He went on to describe how this “pyramid 
scheme” would ideally extend to students helping each other as well as tutors helping other 
tutors and stated that the MLC’s layout was designed to mediate those kinds of interactions. 
[T]he reason that we have them set up in designated areas is so that all the same 
Calc II, all the same Calc I, all the people in the class whether different sections or 
not, the people who are learning the same thing are able to bounce ideas off of 
each other. Or, you know, get help from each other. And just like we were 
talking about tutoring is an act of helping, so sometimes one student will solve the 
problem, another might not have. They can ask for help from each other, and a 
person teaching them the problem they just like, will compound what they've 
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learned? Or make them realize, let them realize, that hey, something happened 
here that I don't actually get. How can I figure it out now? 
His twofold desire for collaboration seemed to be (1) tutors are a limited resource, which is 
similar to Danielle’s concern about efficiency, and (2) tutoring or helping another student helps 
students to learn the material better. That is, collaboration is itself a way of reaching the goal of 
students learning not just as a replacement for the help of a tutor but as providing additional 
benefits for the student doing the helping as well. I observed at other times UMPTs and the club 
working together to solve a problem that stumped a tutor. This occurred both in-the-moment to 
help a student and with conversations later on between tutors and other club members even after 
the student had left. It was normal for other on-duty tutors to be asked if they knew how to solve 
a problem, or even for someone to be sent to see if a certain off-duty tutor or club member was in 
the break room or one of the study rooms and was willing to come help the student alongside the 
original tutor. I also observed cases where there was a particularly challenging problem brought 
in independently by several students who worked with different tutors over the course of several 
days. If that question stumped a tutor and they later figured out the solution, they were observed 
to share it and explain it with other tutors and club members. Within that social group, an 
unsolvable problem was a challenge for the group to work on together and to share a solution 
once one had been found. It is interesting that Eric says collaboration is a goal of the MLC as a 
whole and cites the table designations as evidence. Even though neither he nor Danielle seemed 
to think that the table designations worked particularly well as mediators of the enactment of 
spontaneous formation for study groups, the designations served to signal that collaboration was 
a goal of the community that the students should take up as the UMPTs and the club had already 
done. 
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Jake talked about valuing collaboration grouping by table set-up figured less into his 
descriptions. One explanation is that a great number of his interactions that he and I discussed in 
stimulated recall (ten out of 23 total) were with students whose upper-division courses were 
outside of the designations on the walls. That is, for almost half of the interactions we discussed 
the area designations would not have mediated students in the same course finding each other 
and spontaneously working together. Both when I was following Jake for case study data 
collection and during naturalistic observations, I noticed that his work with the Discrete 
Mathematics students would take place all over the MLC and that they were the primary course 
that he tutored. For example, if Jake was on shift and a Discrete question came up in the queue, 
he was invariably the one sent to help – even on occasion having another tutor trade off with him 
if he was in the middle of an interaction with a student in another course. Discrete Mathematics 
was the central course for Jake and it is not surprising to me that he didn’t comment on table 
designations in the same way because his primary course was not affected by them.  He did, 
however, still emphasize collaborative work. In one stimulated recall about working with an 
individual student in Discrete Mathematics, he reflected on how working with an individual was 
different than with the groups he had worked with in the same course the previous semester. 
Jake: Last semester I had a consistent six students would come every time I 
worked, and they would always be there. So, I more helped this group and we all 
worked through it together, which was really nice. And those students ended 
up doing, they came in, they were struggling, they ended up all doing really well 
in that class because, well, they all worked together through it and rather than 
me teaching them everything, I would like work through maybe a problem with 
them, and then I would actually work with them. I'd be like, alright you guys all 
work together. And then we would all end up doing it together. They would 
help me, because you know I didn't use it over break so I kind of forgot some 
stuff. And we worked through it together, and they ended up doing well. This 
semester it's more individuals come in, and it's actually harder with just helping 
one individual. 
Researcher: Is that because there's one at a time or because it's not the same 
regular person and you don't have like – ? 
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J: It's not the same regular person. And I feel that it works better in group setting 
with a class like this. Like, having people work together and show their 
different thoughts. Because everyone thinks differently, and this is a class where 
thinking, seeing different viewpoints is crucial. And the consistency of how I 
had students... 
Jake placed the value in student collaboration in the diversity of thought and the ability of 
students to work out problems by working together, but it isn’t clear that he sees the set-up of the 
MLC as an attempt to mediate working together in the way that Danielle and Eric do. Jake talked 
about study groups forming for that class and previously in talking about the MLC’s location 
spoke of it as being an important social mediator for individuals who do not yet have friends and 
study groups in their courses. Thus, for Jake the course designations would not mediate most of 
his students being able to find each other and work together, and he has salient memories of 
study groups successfully forming even without a designated area, but he still emphasized 
working together as being a goal of the MLC. 
All three of these participants spoke of collaboration as a means to an end and not an end 
in itself. Collaboration was seen as a way to both increase efficiency in a busy tutoring center 
and also to improve student understanding of the material. The table designations may have been 
intended to mediate collaborative enactments, but seemed to have more influence on 
foregrounding collaboration as a goal for the UMPTs than on altering spontaneous student 
enactments. Collaboration itself was in turn seen as a mediator for other goals, such as increasing 
student understanding of the material. This is further evidence supporting the idea of the 
centrality of the club and the UMPTs’ desires to gradually enculturate students in enactments 
like those of the club. The goals of UMPTs for their tutoring interactions will be covered in more 
detail in the next chapter, but the ones addressed to this point can all be summarized as the desire 
to see students act more like the club in working together as the best way to learn mathematics. 
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Whiteboards 
The UMPTs rarely used the large, wall-mounted whiteboards around the MLC when 
tutoring, though they used them regularly to do their own homework problems individually and 
in study groups. UMPTs saw the use of wall whiteboards while tutoring as one example of a 
major difference in tutoring goals and styles between them and the graduate teaching assistants 
(TAs). The social distance between the UMPTs and TAs will be examined more closely in the 
next chapter as part of what defines the identity and role of the UMPTs as being not a TA 
seemed central to their perceptions of self. The UMPTs and many of the students who come in 
for tutoring are much more likely to utilize the smaller (approximately sixteen inches square) 
whiteboards when working on problems together than the wall whiteboards, with only a few 
observed exceptions.  
During my observations, whenever an UMPT clocked in they would pick up a 
whiteboard, marker, and eraser from the front desk area. They were observed to carry these with 
them to all of their tutoring interactions during their shift – occasionally leaving them with a 
student for them to refer to or copy, but if they did, almost immediately picking up another small 
whiteboard before their next tutoring interaction. When coding stimulated recall interviews, it 
was noted that whiteboards were explicitly mentioned in 22 out of 71 interactions discussed. The 
use of small whiteboards is another reason that the front desk appears so central in the MLC. The 
whiteboards are kept in a stack on the desk and markers and erasers are checked out by students 
from the front desk staff person as well. The students are required to leave their ID as collateral 
for a set of markers and an eraser, but are allowed to take the whiteboards freely. It was not 
uncommon to see individuals with work spread across several small whiteboards as they worked 
out a problem, particularly for the club. 
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Small whiteboards were seen to mediate a more ‘peer-like’ status working with a student 
for several reasons. First, the UMPTs all spoke of wanting to be eye-level and on equal footing 
with the student (see Figure 9). Working at a whiteboard on the wall while the student sits was 
thought to counter to these goals (more on this in the next chapter). UMPTs were observed to 
remain seated while using wall whiteboards, or to only use them when working with groups 
rather than individuals. The small whiteboards were utilized even when students had a pen and 
paper out to take notes or work on the problem. The use of a whiteboard rather than paper was 
also seen by the UMPTs to allow for mistakes and “muddling” more readily – the whiteboard 
could be erased, and solutions altered more easily than with a pencil and paper.  
 
Figure 9. Examples of small whiteboard usage and body positing during tutoring. Clockwise from top left: Eric, 
Danielle, Jake, and Lily. Note that the UMPT usually created the inscriptions on the whiteboards, though many 
students simultaneously inscribed mathematical work with pen and paper. The laptop is open on the top right 
because Danielle and the student were working on a problem from an online homework assignment. 
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Jake expressed a reason for preferring the small whiteboards to the wall whiteboards. He 
said that they allowed him to be positioned next to the student and he saw sitting next to the 
student as mediating his goal of having students actively engaged in the work, 
Yeah, but I like sitting next to the student because I can point, at like my 
whiteboard or I can erase stuff and be like, here, here's your idea. If I need to 
give the whiteboard to them, it's better if you sit close to them… I think it's 
better to sit next to them and work with them, it's more personal. (from a 
stimulated recall)  
Jake expressed seeing active, personal engagement as a goal and not primarily as a means 
to an end. That is, he talks about engagement with the student on a personal level often without 
referencing a more ultimate goal that that engagement is helping him reach. Note that Jake, like 
Lily, talks about students’ ability to contribute to the mathematical work (“your idea” and 
“actively work out”) being mediated by the small whiteboards allowing the tutor to sit adjacent 
to the student and work with them, rather than stand at a board and demonstrate. Lily talks about 
engagement as being an important step or mediator toward a student better understanding the 
mathematics. 
Lily also saw whiteboard use as a very intentional enactment, and the use of wall versus 
small whiteboards to be something that distinguishes the role of a TA from that of an UMPT, 
 The TAs like to do that [work on the wall whiteboards]. They like teaching-style 
situations… I used to like actually tutor while writing on the board, and I felt like 
it was just not convenient. Because it was more like, the student was watching 
you do the work. And when you're sitting next to them with the whiteboard you 
can have them actually work out the problem, and you can work out the problem 
with them, more so than like, oh, yeah, this is what they do. They like talk about it 
but they're not actively engaged in it? And I think that active engagement helps 
them get the work. Or get the idea of it. (from a stimulated recall) 
Lily ties the choice in wall versus small whiteboard to pedagogy and her goals in tutoring. One 
of her goals is to have students “actually work out the problem” rather than observing her do the 
work because of her belief that actually working results in “active engagement” which helps 
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them to “get the idea of it.” Her choice to use a small whiteboard is tied to her goals for the 
interaction – that students actually get it – and she sees the small whiteboard as a mediating tool 
to engage the student which will in turn be more likely to reach her goal. It is interesting her that 
she also uses the different whiteboards to contrast her role and enactments with those of the TAs 
who use the wall whiteboards for their “teaching-style” enactments while Lily with her small 
whiteboard is doing something other than a “teaching-style” enactment. 
Eric was observed to use the wall whiteboards occasionally when working with groups or 
when a problem required a lot of diagrams or space. The following is taken from a stimulated 
recall where he moved from working on a small whiteboard next to a student to working on the 
nearest wall whiteboard. He began by sitting and working there but transitioned to standing. As 
he was working additional students beyond the one with the original question began to watch 
him and later to ask questions and interact with him. 
Researcher: So, before you talked about you like being eye level with students, 
and that's not really a wall whiteboard thing. What feels different to you about this 
than sitting at eye level? 
Eric: So, like sitting at eye level is often when I'm close to them. But when I'm, 
when I'm, if I’m at a large whiteboard I'm usually at a far enough distance where I 
can still maintain eye contact. It's less – picture me if I'm standing right behind 
them or right next to them. They have to look up farther than if I'm farther away. 
It's easier to maintain eye contact depending on how close or far I am from them. 
Eric and the other UMPTs used the wall whiteboards infrequently and cited their desired to be 
eye-level with and engaging the student in their interactions as their rationale for choosing the 
smaller whiteboards and remaining closer to students. However, like Eric they also saw the 
benefits of having a larger work space or being more visible to a larger group of students. More 
on their choices of positioning and the role that small whiteboards played in that part of their 
identity work can be found in the following chapter. 
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The goal of working together was further highlighted as being central by Jake when he 
went on in the same discussion to state “students that want to work along with me, if I can get 
them to stand up at the whiteboard with me and start doing it, that's awesome.” Jake would 
often do his own homework utilizing the wall whiteboards alone or with study groups. His 
statements here indicate a desire for students to join him in what he has found to be most 
effective for his own studying. Jake’s identity as being this type of a peer-mentor figured inviting 
students to try what had worked well for him will be explored more in the next chapter. What is 
salient here is that, for Jake, he wants students’ mathematics doing/mathematics learning 
behaviors to become more like his own and more like those of the club. 
In one of our stimulated recalls, I asked Danielle why she hadn’t chosen to sit or get a 
whiteboard, she explained that in that case she expected the interaction to be too short, but in 
general, 
Danielle:  Yeah, I think it's just easier to explain if you write it out. if you can 
like write it out and explain as you're talking and writing it out. 
Researcher: And the whiteboard over... a page from your notebook? 
D: I hate erasing. I can erase the mistakes easier [on a whiteboard]. I don't feel 
bad about writing in someone else's notebook. It's handy. 
She elaborated on why she prefers whiteboards over pen and paper in her final interview as well, 
…if you have a whiteboard then you can write things and erase it and write 
things and erase it and you're not wasting a lot of paper and stuff. It's also that 
you don't have that later on if you need a reference back to it unless you take 
pictures which some of my friends and I do. Um, it's also just, it's helpful, having 
a larger whiteboard also helps because it has more space than if you were 
writing in a notebook and things had to be on separate pages. But if you're 
working on a big whiteboard then it's one big, clear space that you're working in 
as opposed to multiple pages that you're going to have to flip back and forth to 
look at things. 
The temporary nature was seen as a benefit by Danielle in making the whiteboards a reusable 
resource but also acted as a mediator so that students had to absorb the information or at a 
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minimum copy the whiteboard down rather than keeping a notebook page with a solution written 
by the tutor. The temporary nature of this “scratch work” might also be taken as evidence of the 
UMPTs’ views of mathematics. In their upper-division courses, they would often have much 
more work than was turned in and make a clean copy for submission. Mathematics in that case 
was supposed to involve this sort of messy muddling, or side work, to learn and to understand, 
but the finished product would be produced after the muddling had produced understanding. 
Rolling Chairs 
My participants all expressed to me that they enjoyed their jobs, and enjoying being in 
the MLC even when not on duty. All of them joked with me at one point or another about 
“living” in the MLC because of how often they were there, and how central it was to their sense 
of self beyond their professional employment as tutors. A portrait of the MLC as a fun space was 
painted by the participants’ ideas of the club as an important social unit for the UMPTs, their 
goal of the MLC being welcoming for students, and a positive affect being a goal for their 
tutoring (discussed in the next chapter). I won’t repeat here the evidence for those three related 
ideas about the MLC, but I will talk about how something as simple as the chairs in the MLC 
having wheels was appropriated by my participants to mediate enactments whose only purpose 
was fun, or to add a bit of fun to an enactment. 
In his final interview, Jake was asked about what physical objects were important to how 
the MLC operated. After talking very seriously about how having a large, open space allowed for 
freedom of movement for tutors and students, he seemed almost embarrassed to talk about the 
rolling chairs as a source of fun. 
Another key part would be, to be honest, the rolling chairs… Tutors and, um, 
students and you can like, can you go to another table to help somebody or you 
know have someone at another table. Rather than having to get up and go around, 
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you can just roll through which makes it a little more fun which is a good 
thing. 
Jake sees being able to “roll through” as a little thing that can make his job for fun, and he sees 
having fun in his role and in the MLC as “a good thing.” After hours it was not uncommon for 
UMPTs and club members in the MLC to roll around while everyone worked, talked, or ate food 
at various tables. There were also rumors of a once-upon-a-time jousting tournament after hours 
with people being pushed on rolling chairs while wielding “lances” fashioned by sticking white 
board markers together. My understanding was that the event was quite fun, but not a regular 
occurrence. Regardless, it speaks to the appropriation of the MLC by the club members as a 
social space in which they had ownership and freedom to goof off, rather than a strictly 
professional or academic space. 
 Fun and comfort were also what Lily highlighted when she brought up the rolling chairs 
as an important object in her final interview. 
Lily: The rolly-chairs, those are fun. 
Researcher: The fact that you have chairs or the fact that they are rolly? 
L: The fact that they're rolly. Makes it like, if you have, let's say a friend across 
the room and you have a question about the homework instead of getting up and 
walking you can roll or, it's just a little bit more convenient or less work for 
some people. And I also like the rolly chairs, they're cooshy. 
Lily saw the rolling chairs as a way to make her job a little more fun, a little less work, and a 
little more comfortable. For her and for Jake as well as the other UMPTs it seems that the rolling 
chairs were used to mediate less-formal enactments so that the space felt more familiar, more 
friendly, and more fun. Eric and Danielle didn’t spontaneous talk about the chairs having wheels 
like Lily and Jake, but there was an incident during one of my observations where Danielle was 
sitting at the front desk on the one “chair” in the MLC that was really an exercise ball in a 
wheeled stand with wheels to make it into a chair. At one point when I was filming, Danielle 
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leaned too far, and the chair-ball shot out from under her as she tumbled. Everyone had a good 
laugh, and in the stimulated recall interview that followed she asked to watch that part of the 
video. I took this as evidence that Danielle wasn’t overly concerned with appearing 
“professional” at all times during her shifts, and also that I as a researcher was being accepted 
into her social circle where having fun was valued. 
 The idea of the MLC being a “fun” place was held in tension with beliefs that it should 
still be a professional space. Lily, for example, talked about how she saw it as ideal that the 
space was a “friendly environment” but that she understood why the Director of the MLC also 
wanted it to be “more professional.” Eric also talked in his final interview about how the 
whiteboards and more austere, academic style furniture “keeps it in somewhat of a formal, 
professional setting.” Though he talked extensively elsewhere about wanting students to be 
comfortable and having a good time in the MLC. The wheeled chairs were not what caused the 
desire of the UMPTs to keep the MLC as a more fun and in some ways less formal space. But 
the wheeled chairs are an example of how the UMPTs appropriated an object from the 
environment in order to mediate their social goals in the MLC. 
Summary of Mediations Afforded by Artifacts 
The front desk, the queue system, the arrangement of the tables, the use of whiteboards, 
and the fun of rolling chairs reveal a reflexive relationship between the goals and values within 
the figured world of the MLC and the artifacts within it. The front desk mediated interactions by 
emphasizing and allowing efficiency as well as explaining the norms of the MLC to new 
students and setting the tone for the MLC as a friendly, welcoming space and provided a central 
hub to the social interactions of UMPTs and the club while the MLC was open. The queue 
system mediated improved equity and efficiency, and equity and efficiency were prioritized in 
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tutoring enactments because of the queue system. The queue further reinforced the mediation of 
the front desk as it gave the staff person there a role as a dispatcher as well as a greeter and gave 
UMPTs a reason to return and hang out in a central location. 
The arrangement of students into course areas was seen by the UMPTs as an effort to 
mediate students working together, a goal emphasized to them by the arrangement and taken up 
by them as important. But the UMPTs did not feel the tables and signage effectively 
accomplished the level of spontaneous student collaboration that they desired and that they had 
found in the club 
The distinction between the use of the wall whiteboards and the small whiteboards 
highlights the emphasis that the UMPTs place on the student as an equal in their interactions and 
how they see themselves as distinct from the TAs. Small whiteboards also granted affordances 
for muddling through a problem and not leaving the student with a complete solution produced 
by the tutor but rather their own ideas and notes about the problem they solved together. By 
doing so, they also allowed the purpose of a tutoring interaction to vary from the idea of 
producing a well-written solution to leave with the student for their passive edification toward an 
idea of collaborative work with both the student and tutor contributing to the student’s 
understanding. In most interactions that I observed, the UMPT would take the whiteboard with 
them as they returned to the front desk. This meant that the student needed to internalize the 
material as the artifact of their work would not be left with them. The wheels on the chairs in the 
MLC were appropriated by the UMPTs to infuse a little fun into their work days and their use in 
the way reinforced for me the centrality of the MLC for the UMPTs as more than their 
professional workplace, but also a place that was central to their social lives. 
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Conclusion 
Research question one asks how UMPTs describe the figured world of the MLC. The 
MLC had social importance for UMPTs beyond their tutoring in the form of the club of upper-
division STEM majors who utilized the space for social interactions and academic 
collaborations. The club seemed to set the ideal for mathematical interactions across the MLC 
with tutoring interactions being judged favorably when they more resembled the collaborative 
study groups of the club. Students are the identified group that UMPTs interact with the most, 
primarily in tutoring interactions. UMPTs interpret certain student actions as indicating different 
goals for the tutoring interaction and respond by adjusting their enactments. Sometimes those 
adjustments are to reinforce the student’s goal and help them reach it, but sometimes they also 
actively resist goals that they feel are contrary to their own. Individuals and groups outside of the 
MLC such as professors and the mathematics department influence interactions as UMPTs have 
appropriated these individuals’ most likely goals and meanings into what it means for them to be 
a tutor in the MLC, while at the same time rejecting positioning work of others outside of the 
MLC that would dictate their tutoring enactments. UMPTs see the MLC as a neutral, central, 
welcoming space designed to facilitate collaborative learning in a friendly environment. Within 
the MLC the front desk, the queue system, the physical arrangement of tables and signage, and 
the varied use of two types of whiteboards mediate when and how tutoring interactions occur and 
how the UMPTs view their tutoring and social interactions, while the wheeled chairs are 
appropriated as one way that the UMPTs infuse fun into their work.  
There are, naturally, many more things that could be said about this figured world. What 
is presented here are the features that seemed most salient to my participants and which could 
also be observed by me, the researcher, as being influential. In this chapter I have not delved 
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deeply into how UMPTs view themselves which is central to the theory of figured worlds and 
understanding the figured world (Holland et al., 1998). The roles and goals of the UMPTs and 
how they achieve them (or attempt to achieve them) through authoring and positioning within the 
figured world I just described is the subject of the next chapter which will answer research 
questions two and three.   
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Chapter 5: The Identities of Undergraduate Mathematics Peer Tutors 
In this chapter I answer research questions two and three: What tutor identities are 
apparent from observation, self-report, and tutoring enactments? and What distinguishes 
different types of tutor identities? This chapter’s findings should be considered in light of 
Chapter 4’s results examining the UMPTs’ perspective of the figured world of the MLC. Both 
the roles that UMPTs author and the individual goals that direct their activity maintain a 
reflexive relationship with the broader sociocultural environment to co-create a figured world 
made up of the interactions of individuals with one another (Holland et al., 1998). In this chapter, 
I share the roles that UMPTs say they play and the goals that UMPTs state are driving their 
decisions while tutoring. I will first take a more global view of what my participating UMPTS 
have in common with respect to their roles and goals, and then highlight any distinctions in the 
identity work among participants. I conclude the chapter with a summary of the differences in 
identity I perceive between my case study participant UMPTs from observations and their self-
report.  
The positioning and authoring work of my participants was mediated by their role as 
members of the club within the figured world of the MLC and other aspects of their backgrounds 
that formed their histories-in-person. An individual’s past experiences and how they interpret 
those experiences form a heteroglossia which they draw on when authoring roles, positioning 
themselves in relation to others, and creating identity enactments in the moment (Heyd-
Metzuyanim, 2013; Holland et al., 1998). In this case, the UMPTs interpreted tutoring 
interactions through the lens of the enactments that they considered to have been most valuable 
to their own learning and the development of their mathematical identities. How UMPTs viewed 
themselves as tutors and how they articulated the goals of their tutoring interactions reveal, as 
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discussed in the last chapter, a desire to enculturate students into specific activities and 
enactments. The enculturation seeks to bring students into the club or into club-like 
mathematical-social spaces of mutual help, collaborative work, and a desire to understand 
mathematics deeply, with the aim of helping them develop the ability and the affect to persist in 
mathematics.  
By understanding the identities of UMPTs, researchers and practitioners can be better 
informed of why UMPTs may enact their tutoring role in certain ways due to their experiences 
prior to tutoring and their understanding of the affordances and constraints of the figured world. 
In this particular MLC, we come to understand the framing provided by the social and 
mathematical norms of the club. This knowledge can inform future research questions regarding 
tutoring, the tutoring enactment within a mathematics learning center, and the social function of 
an MLC beyond merely improving grades, as well as providing more information to those who 
train and supervise UMPTs and MLCs as they make managerial and pedagogical decisions. The 
answers to my research questions are primarily descriptive rather than prescriptive and highlight 
identity work within a single MLC. However, the range of identities described here does serve to 
illustrate the possible diversity of UMPTs within a single MLC as well as how past experiences, 
future goals, and other factors can influence the development of a tutor’s identity within a 
figured world. 
Authoring Roles as Tutors 
Recall that the survey instrument (see Appendix A) was administered to all tutors in the 
MLC including TAs and ISAs, as well as UMPTs. Table 6 summarizes the self-described roles 
of tutors in my study according to survey responses. The tutors were asked to reflect on their role 
from two perspectives: first regarding how they view their own role when tutoring, and second 
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what they thought students believed about their role. The questions were framed as two multiple 
choice questions with the same six options listed for each. 
Table 6. Perception of role as tutors in the MLC, and their responses when asked how students perceive them. 
†Includes TAs and ISAs as well as UMPTs; ‡Reponses of the four case study participants only. 
 
Self-Perception of 
Tutoring Role 
Perception of Student 
View of Tutoring Role 
 Participant Type Participant Type 
Role Description All† UMPT  
Case 
Study‡  
All†  UMPT  
Case 
Study‡  
A friend helping a peer at about the 
same level of mathematical ability 
5 
(21%) 
4 
(29%) 
1 
(25%) 
6 
(26%) 
3 
(23%) 
1 
(25%) 
A more advanced student helping 
someone who isn't as good at 
mathematics 
14 
(58%) 
9 
(64%) 
3 
(75%) 
3 
(13%) 
2 
(15%) 
- 
An instructor or teaching assistant 
leading a review section on what 
was covered in class 
5 
(21%) 
1 
(7%) 
- 
5 
(22%) 
3 
(23%) 
2 
(50%) 
A lecturer or professor teaching a 
class 
- - - 
1 
(4%) 
- - 
A solutions manual to help students 
see examples of how to do problems 
- - - 
5 
(22%) 
2 
(15%) 
1 
(25%) 
An answer key to help students 
make sure they are getting the right 
answer 
- - - 
3 
(13%) 
3 
(23%) 
- 
 Perception Match    
 All† UMPT  
Case 
Study‡  
   
Coordinated Perspectives 
8 
(33%) 
4 
(29%) 
1 
(25%) 
   
Non-Coordinated Perspectives 
16 
(67%) 
10 
(71%) 
3 
(75%) 
   
 
Table 6 illustrates two things which are key to how UMPTs understand their roles. First, the 
primary analogs to how they perceived their tutor role is as fellow students, either friend-peers or 
more advanced peer-mentors with 93% of UMPTs and 100% of the case study participants 
seeing their role as that of a friend helping a friend or as a more advanced student helping 
another student. This differentiated them from the 40% non-UMPT tutors who saw their role as 
an instructor leading a review session.  Second, UMPTs believed that students saw them 
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primarily in roles other than that of a peer with only 38% of UMPTs and one of the four case 
study participants indicating that they believed that students saw them as primarily having a 
peer-like role when tutoring. The lack of coordination between how UMPTs view themselves 
and how they think they are viewed displays the complexities of identity analysis afforded in the 
figured world framework. The UMPTs enactments are influenced not only by how they view 
themselves, but how they think others view them (Holland et al., 1998). My case study 
participants provided evidence supporting both the theme of role-as-peer and that of students 
having different perceptions of their role throughout my observations, and in stimulated recall 
and final interviews. The conflict that they perceived between self-perception and perception-by-
students may have helped to shape one of goals within the figured world as made visible by 
enacted norms – the tutors wished for the students to become progressively like the club (like 
peers) in their enactments and beliefs while they believed that many of the students entered the 
MLC with preconceived goals for their tutoring interaction and a perspective of their own role 
that was contrary to the tutors’. 
When conducting my stimulated recall interviews, I was pleased at the depth of reflection 
evident in the UMPTs’ responses and their willingness to reflect if I asked for clarification on an 
issue they had not previously considered. It was difficult for my participants to directly describe 
the role of being a tutor, but that did not seem to be due to a lack of reflection regarding their 
role. It is not overly surprising that they struggled to define their role since the role of a tutor is 
not yet a “cultural artifact” for students and because educators in general may have access to less 
rich language to describe themselves and what they do compared to other professions (Colvin, 
2007; Grossman et al., 2009). However, this very ambiguity likely made their positioning work 
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while authoring their role more salient and consciously accessible to my participants compared 
to a role that is well-scripted and defined for them (Holland et al., 1998).  
All of my case study participants talked about the centrality of the club in their own 
social and academic identities, but the terminology that they used varied greatly both within and 
between participants. This is not surprising as the club was not an institutionally recognized 
group and thus lacked endorsed descriptions that would result in shared vocabulary about it. A 
lack of shared, clear, and/or precise vocabulary has been shown to hinder an individuals’ ability 
to objectify an appropriated construct (Grossman et al., 2009). Learning the meaning of fine-
grained differences in terminology or enactments in a cultural context requires sustained 
enculturation and is tied to language (Brown, Collins, & Duguid, 1989; Goodwin, 1994; 
Vygotsky, 1987). Indeed, simply having more color-descriptive linguistic categories has been 
shown to improve your ability to rapidly distinguish between colors and change how you 
perceive them (Winawer et al., 2007). Thus, it is likely that a lack of shared language to talk 
about the club and other elements of their experiences hindered my participants in fully 
articulating their meanings or influences within the figured world. In stimulated recalls and the 
final interview, my case study participants were able to articulate several roles that being a tutor 
is not, specifically how the role of a tutor differed from other roles. In this way, the interviews 
reveal more than a simple description of what they think a tutor is and what they think a tutor 
should do.  
The most commonly referenced role that case study UMPTs described was that of a 
slightly more advanced peer, which corresponds to the results of the survey data. This 
designation as a peer with more advanced knowledge was constantly being negotiated both in 
interactions (as a student became frustrated that the tutor wouldn’t just give them the answer) 
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and in their descriptions within our stimulated recalls (where they alternately talked about their 
institutional authority and responsibility toward students, and how they were “just like” or “the 
same as” their students). The social distance between student and tutor seemed to vary in 
different interactions that I observed.  
The survey data shows that UMPTs largely believe that students have a different view of 
their role than the one that the tutors hold of themselves. In navigating these different 
expectations within the figured world, the UMPTs most often contrasted their role with that of a 
TA or a professor/lecturer/teacher (words they seemed to use interchangeably) and were quite 
insistent that what they did was qualitatively different from the work of a TA or professor, even 
if students viewed them as having a similar role. They also expressed resistance to being utilized 
like an answer key or solutions manual to provide help that could be easily accessible in 
textbooks or technology. In this way my participants showed agency as they authored their own 
identities even when students rejected or resisted their enactments of their roles (Holland et al., 
1998). Further, UMPTs articulated that their role should be distinct from that of a professor or a 
TA. They explained that they felt that having a separate role closer to that of a peer was 
beneficial for students. I will begin this section by describing how the UMPTs explained their 
role directly as being something near that of a peer before addressing how they compared and 
contrasted their role with that of a TA or professor. 
The Role of “Almost Peers” 
UMPTs see their role as a peer mentor as well as, or even more than, that of an educator 
with positional authority over students. My participants expressed that many questions were 
easier to ask of them (how to study for a test, how to balance school/life, what courses to take 
next) than of a professor or an academic advisor. This may be due in part to the fact that UMPTs 
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have no evaluative role and have shared experiences with students, but is also likely tied to their 
position existing within the figured world of the MLC which students may view as a more 
egalitarian space in which they as students have access to positions of greater power, such as 
selecting the mathematical problems to work on, compared to the classroom or visiting office 
hours (Solomon et al., 2010). However, my observations of the MLC indicate that even within 
that space, some aspects of students’ interactions with professors and TAs were different in 
nature than those with UMPTs. For example, both professors and TAs would often give more 
lecture-like explanations on the large whiteboards rather than sitting next to a student, and 
interactions with UMPTs would begin with a queue request and the tutor approaching the 
student, while professor and TA interactions would begin with the student approaching the 
professor or TA. More broadly, my participants highlighted how the UMPT could be seen as 
more nonjudgmental than a TA or professor, how their shared experiences created a basis for 
giving advice and building social connections, and how their enactments were intentionally more 
intimate than those of professors and TAs.  
Nonjudgmental equal. 
As discussed in the last chapter, the MLC was characterized by the UMPTs as a neutral 
and welcoming space and the ideas of neutrality and being welcoming as a space are linked to 
being nonjudgmental in an interaction within the space. Students were seen as ideally having as 
much, if different kinds of, power as the tutor in the tutoring interaction as the individuals 
tutoring them. Though, UMPTs do have some unavoidable level of positional authority within 
the MLC and also are more advanced students taking more advanced courses than those that they 
help. The relationship is not quite that of two peers at the same level or in the same course, or 
without the institutional authority of having an educator role within the figured world. 
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In her final interview, Danielle attached the difference in student willingness to ask 
questions of tutors to the lack of judgement that accompanies someone who is not going to be 
assigning a grade to their work. 
Well I'm not going to judge them [students] I'm not grading anything of 
theirs… you can feel like you're receiving judgement from a professor… you 
can just feel embarrassed because you didn't go to class, and you think your 
professor knows that, whether he does or not. And you can feel the same way 
with a TA. And so, it's less with a TA but especially with a professor, but I think 
that by coming to the MLC talking to someone who doesn't know you at all and 
who isn't grading your stuff there's not a lot of judgement that is there. 
Danielle tied ideas of judgement to individuals in official, formal assessment roles, that is, those 
who assign grades. She also talked about the judgement of a person who knows whether you 
have been in class or engaged in other enactments that are expected of students in classes. 
Danielle assigns the role of being judgmental to professors and TAs while, as discussed in 
Chapter 4, she and other UMPTs also judged and assessed students based on their behavior in the 
MLC and in tutoring interactions. This leads me to believe that the “judgement” Danielle is 
talking about here has to do with influencing formal evaluations, i.e., giving grades. It could very 
well be that though a tutor makes judgements about students, because she isn’t grading them, 
those judgements are not visible to students. In some cases, as when Danielle talked about the 
importance of being “friendly” even when having a bad day (see last chapter’s section on the 
MLC as a welcoming space), it may be that an UMPT’s negative judgements are being actively 
hidden from students.  
It is interesting that Danielle ties the idea of non-judgement to the student not knowing 
her. In her own narrative of becoming a tutor, she talked about being a student who sought out 
and worked with the same tutor repeatedly and built a relationship over time. It could be that the 
anonymity that she talks about here is less about being unknown, and more about starting with a 
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clean slate where the tutor doesn’t have preconceived notions about your mathematical ability or 
academic efforts prior to your visits to the MLC.  
In a stimulated recall interview, Jake explained how this non-judgmental, near-peer 
relationship can be complicated by the power dynamics of the figured world of a tutor and a 
student. Toward the end of Jake’s tutoring shift, I had observed a student walk up to an UMPT 
(not one of my case study participants) with a quick question while Jake was at the front desk, 
rather than utilizing the queue system. I asked him about the student choosing to approach the 
tutor rather than using the queue. Jake explained that it was a good thing when students 
approached tutors because it meant that they felt more in control and had a stronger personal 
connection to the tutor. In contrast he said, 
Jake: [S]tudents are usually very intimidated of tutors. They act like we're like 
some geniuses, which we're not. We're just like a grade ahead of you. That's 
really what it is. Maybe we like math a little bit more than the average person, 
but, 
Researcher: So, you have students who you feel like you're barely not a peer? 
J: Yeah, I get that a lot with Discrete students. A lot of them are in my other 
classes. I mean they're really smart people… it's sometimes kind of hard, 
because then it puts, it's like we're the same, people who I could be friends 
with, but they feel like there's this power difference. But then, that's, it's nice 
sometimes because then they know, they respect you better. But sometimes it's, 
like, difficult if you know these people. They don't want your help, too, because 
they don't like the power difference. 
Jake feels that there is an innate, and perhaps unchangeable, power difference between the 
student and the tutor in a tutoring interaction. He sees both potential benefits (“they respect you 
better”) and also potential downfalls (“they don’t like the power difference”). It is interesting that 
in this interchange, Jake talked about students feeling that there was an intrinsic power difference 
but never said that he felt there was one inherent in his role. Our perception of the views that 
others take of an individual can be as influential as their self-perceptions in shaping their 
identity, but we also have the ability to reject imposed narratives when constructing our sense of 
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self (Holland et al., 1998; Sfard & Prusak, 2005). Framing this utterance within the idea of 
enculturation toward the club, one can see Jake’s desire to remove the power difference and 
become “friends” on a more equal footing. It is of interest that Jake was observed to help other 
UMPTs and club members and that, somehow, those similar-to-tutoring interactions did not 
seem to create or reinforce the same types of social barriers that Jake talks about occurring due to 
the power difference between tutors and students that they are tutoring. 
Jake was an interesting case study participant because his view of the degree of likeness 
or peerness with students differed according to the course level of the student. I address at the 
conclusion of this chapter his differential use of pronouns and the evidence that gives of his goals 
and identity as contrasted with the other participants, but it is worth noting here that Jake’s role 
seemed more like that of a peer when tutoring an advanced mathematics student and more like 
that of an authority figure when tutoring a Precalculus or Calculus student. As discussed in the 
last chapter, Jake talked about actively recruiting upper-division students he tutored both to 
become tutors and to explicitly be part of the club. This combined with the pronoun usage 
described at the end of this chapter gives evidence that, for Jake, entering the club was a natural 
and desirable, if gradual, result of making progress toward a STEM degree.  
Shared experiences. 
My participants believed that their ability to give what appeared to be nonjudgmental 
help was not only because they did not give grades but because their proximity as a near-peer 
made them more relatable to students. Recall Esmonde and Langer-Osuna's (2013) study of a 
small group of three high school mathematics students. In that study the white male freshman 
was excluded from social discussions even though his African American female sophomore 
groupmates readily admitted he was better at mathematics. In the same way, while students may 
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believe that a professor has more mathematical knowledge, they may view UMPTs as having 
more practical knowledge of their everyday struggles in the figured worlds of undergraduate 
students and hence be more willing to listen to certain kinds of advice when it comes from them. 
UMPTs thought they were more likely to give targeted advice to students than someone more 
removed from their experiences like a professor or graduate student. By ‘targeted’ I mean advice 
from someone who had taken the same course from the same professor as the student, or shared 
other recent experiences. UMPTs cited reasons the students asked them these questions such as 
being in the same major at the same university as making their advice perhaps better, but 
certainly more relevant for students.  
Eric emphasized the way that near-peerness can also put students at ease because of the 
mathematical behaviors evident when tutors did not immediately know the answer, and therefore 
having to rely more heavily on the students’ knowledge. Eric called this “muddling.” These types 
of interactions can validate student struggles through shared experiences. 
Eric: …because the tutor might not be on the same page as the lecture [by the 
professor], it might take some more bungling and some more muddling and 
some more sharing of experiences and tools. 
Researcher: And muddling and sharing aren't bad things? 
E: No, no, of course not. Because that's part of the learning process. So, one 
might be more authoritative, or I guess a student might feel like they are in a 
lessor position so instead of being more inquisitive they might be like OK, let's 
use this and just go. Where with a tutor it might be more friendly… There's 
more of an equal footing. There's more openness for questioning or something 
like that. (from final interview) 
Eric sees the muddling that he does and the fact that he is also a student without much authority 
over the student he is tutoring as positive things for the tutoring interaction that position Eric and 
the student as being more like peers and allow the student more freedom to contribute to the 
mathematics. He credits the feeling of friendliness and not feeling like they’re in a “lessor 
position” as allowing the student more room for inquiry and to express their own ideas. It is 
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interesting that Eric ties a pedagogical goal (openness for questioning) with a positional identity 
(a student feeling like they have an equal rather than lessor position) within the figured world. 
Eric may be seeking to reach a particular pedagogical goal by the way that he authors his identity 
as a peer who has similar struggles as the student rather than as an omniscient authority who 
immediately knows the answer. This description of Eric’s role mirrors enactments observed 
within the club where reciprocity of homework help and academic advice was a norm and there 
was cohesiveness where working through something together was seen as a positive choice 
rather than a negatively framed necessity. 
 In my observations, it was quite common for an UMPT to not immediately know a 
solution path or answer to a mathematical question posed by a student. Their pedagogical 
choices when tutoring make it difficult to determine exactly how often this was the case as often 
the tutor would ask similar questions of the student whether or not they were confident in their 
answer, such as, “Do you have an example problem?” Or “Can I see your notes from class?” 
UMPTs told me that they would use questions like these to help students to realize what 
resources were available to them, help them to connect their homework problems to material that 
they had seen in class, and to ensure that the tutor was using a method from the student’s class 
and current material rather than a more advanced method even when they already knew how to 
solve the problem (see the section on Unit Circles in the last chapter).  
Lily had an interaction with a Precalculus student where the student had a homework 
problem looking for a slant asymptote, a term that Lily didn’t recognize. She asked for the 
student’s notes from class and then ended up googling the term. In stimulated recall, she talked 
about the dual purpose of using resources like notes and internet searches with students. 
Lily: If I see the notes I'm able to explain it to them or if I know I'll be able to 
explain it to them, but I never learned about slant asymptotes. So, I was like, OK, 
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let's google it and then if we need it then I'll explain it. So, then we didn't need 
it, luckily. 
Researcher: Is that something you ever have students do when you know the 
answer? Like, you should learn how to find this information for yourself? 
L: Sometimes, yeah. 
For Lily, utilizing resources like the student’s notes from class and online resources both helps to 
orient her to the problem, but also gives exposure for the student to a different way of learning 
how to solve a problem. Lily is positioning herself as a role-model or example for the student to 
follow when they get stuck on a problem, rather than the permanent or only source of 
mathematical help. 
Danielle had a similar interaction where she used the “practice another version” option 
available in an online homework set to determine how a problem should be solved. In stimulated 
recall she commented that most students could make good use of that resource and similar 
resources if they knew that they existed. “Yeah, a lot of students don't even know about it 
[practice another version] so they've never tried it.” Danielle, like Lily, is using her authored role 
as a tutor that is a near-peer to students to model productive enactments for them. Both Lily and 
Danielle want their enactments that successfully solve a problem to be enactments that the 
student can imitate and solve the problem even when they or another tutor are not available. 
These types of enactments position Lily and Danielle as something other than omniscient 
authorities, but as fellow students who also do not immediately know how to solve every 
problem. 
 These types of interactions where muddling or using outside resources were enacted were 
quite common in my observations. The tutoring interaction for my UMPTs was about more than 
getting through the mathematics, but also about teaching the student the skills they needed to 
learn independently. My participants saw their ability to give these non-mathematical lessons as 
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deriving from their shared experiences and lack of positional authority. Jake characterized them 
as “pro tips” elsewhere (see the case of the unit circles in Chapter 4) and talked about how, 
particularly for the Discrete Math students he tutored, what they really needed from him was to 
know how to study and how to “get through” the class as much as the actual course content. This 
view was mirrored in a non-case study participant UMPT’s survey response where they 
characterized a tutor as not only helping with course content but also “somewhat of a mentor to 
students who look to that person for help.”  
The context of Jake’s following statement is a stimulated recall around an interaction 
with a Discrete Math student in which, after helping the student solve a problem, Jake stayed to 
talk about a recent test and study strategies. 
Jake: …like half the time talking with the Discrete students it becomes less about 
what the problems are and telling them, like, what's the tricks to doing the 
class correctly to get through it… It's your first, like, proof-based math class, so. 
It's so much different than anything you know. 
Researcher: So, the things, do you tell them things like, here's the lowdown from 
an actual student that's taken this class. [Jake: Yeah. Yeah.] Should those be 
things a professor is sharing? Or is it like, no this is appropriate that these are the 
secrets handed down by students? 
Jake: It's better if the students give it. Students believe students…it's nice to 
hear from the students and be reaffirming that you personally know a student 
who's gotten through it. Rather than like this professor who is like, yeah, my 
students have gotten through it. Yeah, we know that, that's why you're teaching 
because students have gone through it. But it's nice to hear it from somebody 
else… Someone with personal experience. 
Jake and the other UMPTs sought to use their personal experience and knowledge to help 
students be successful beyond simply solving mathematical problems. These shared experiences 
gave the UMPTs a unique position to help students learn how to learn mathematics (by muddling 
and struggle) and use their available resources (like notes, textbooks, and online resources) as 
well as providing affirmation and assurance that students just like them had been able to succeed 
in the course. 
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Mismatch with student expectations. 
The UMPTs view of themselves as peers who don’t necessarily have all of the answers 
could be problematized by students. In my initial survey more than a third of UMPTs reported 
that they thought students viewed them primarily as a solutions manual or an answer key. That 
is, the student may come with the expectation of a clear exposition and a correct answer rather 
than a mutual working-together or Eric’s “muddling” to learn how to study mathematics and 
contribute to solving a problem rather than just getting quickly to the solution. 
Danielle was my only case study participant who reported being tutored in the MLC prior 
to becoming a tutor herself. She provided insights into both students and tutors due to her 
experiences in both roles within the figured world. In her final interview she shared how her 
views of the role of a tutor shifted as she transitioned from being a student to being a tutor. 
[I] realized that tutors are people. They're not robots or geniuses. They're not 
always going to know the answer, and that's OK. Because when you're a student 
and you've never tutored someone before and the tutor can't help you it's like, 
“Are you kidding me? I came in here and I need help and you can't help me.” You 
get angry when a tutor can't help you, but, they're only human, they weren't 
prepared to do this question before you asked it and they have to do on the spot, 
and it's OK when that happens, and you shouldn't be hard on someone else 
because they couldn't figure something out. Which I definitely didn't understand 
when I didn't tutor here. 
From Danielle we have further insight into students’ perspectives in the figured world. Her 
resultant view of the role of a tutor seems to align with Eric’s view of their role as forgiving 
someone that doesn’t have immediate right answers for every question was formed after she 
became a tutor. Danielle reported that when she was a student she was frustrated by tutoring 
enactments that she now saw as valuable and reported enacting as a tutor. This gives evidence 
that Danielle was aware of potential conflict between her perception of ideal tutoring enactments 
and the goal of a tutoring interaction and those of a student. More on how Danielle’s background 
as a student formed her tutor identity can be found in the last section of this chapter where I 
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highlight how being a student before being a tutor in many ways more distinctly defined her tutor 
identity. 
If students have different expectations for a tutor’s role than how the tutor view him or 
herself, it may cause conflicts and require negotiation within an interaction. In a figured world an 
individual’s role rests not only in the ‘I’ but also in the collective experience and in interactions. 
That is, individuals are positioned in part by whether others in the world treat you like the kind 
of person you are trying to enact (Holland et al., 1998). In Eric’s final interview, he talked about 
how he thinks students evaluate him as a tutor and their tutoring interactions and connects the 
student’s goal to his role as a tutor. He was quick to point out that not all students have the same 
goals, but his view of student goals in tutoring and their views about his role are not dissimilar to 
those expressed by Danielle. 
[It] depends on the students. Because some students are out for the answer so if 
they got the wrong answer they might be more inclined to rate the tutor badly. Not 
all, some students also understand that tutors are also students or people who 
make mistakes. 
It is interesting here that Eric is tying the student’s view of his role to their goal within the 
tutoring interaction. If the student understands that “tutors are also students or people who make 
mistakes” then they share a similar view of a tutor’s role to that the UMPTs hold of themselves. 
As addressed in Chapter 4, a great deal of UMPTs’ evaluation of students seems tied to their 
alignment or misalignment with the enactments, goals, and values of the club. One of those 
values is of learning through struggle and even through failure. Students with a goal of just 
getting the answer, however, are less likely to consider the role of the tutor beyond their failure 
to help them achieve their goal. The students who just want to get the right answer are more 
likely to see a tutor as a means to that end like a solutions manual or answer key rather than like 
a fellow student working collaboratively with you to develop your own mathematical ideas. 
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 The ideas of being an almost-peer seemed to be shared by all of my case study 
participants to some degree. Lily in her survey reported that her role and the role that students 
saw her as were both a friend helping a friend, which certainly indicates a peer view. Her view 
seemed to be more complicated in some ways due to her past experiences of being a teacher for 
much younger children and she did not express as many views of students in peer-like ways as 
the other participants in stimulated recalls or her final interview. I will address more on the 
differences between participants at the end of this chapter. Here I want to touch on a key way 
that participants enacted their role as a peer or equal in tutoring by their choice of body posture 
while tutoring. 
Body positions as identity positioning. 
My observations prior to beginning case studies indicated to me that body positioning 
may be a revealing decision that an UMPT makes in an interaction. In my observations I noted 
that UMPTs almost always chose to sit next to the student while TAs were far more likely to 
stand across the table or at the nearest large whiteboard, which further supported the idea that 
different choices in body positioning may reveal differences in how they see their role. 
Participants sat by the student in 53 out of 71 interactions discussed in stimulated recalls with 
standing, kneeling, and bending over next to the student also being observed in some 
interactions. Note that during some interactions UMPTs took on more than one body position. 
See Figure 10 for examples of the less common body positions, and Figure 9 in the previous 
chapter for the most common position of sitting next to the student with a small whiteboard. 
While observing, I wondered if standing or sitting, for example, were tied to UMPTs’ perception 
of their own power in an interaction. I hypothesized that body position in space and relatively to 
the student may be a form of identity positioning within the figured world as the UMPTs sought 
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to author a particular, positioned role in relation to the student. My case study participants did 
not spontaneously comment on their body posture in stimulated recall interviews but when asked 
about the choice to sit, stand, kneel, or take another posture each immediately had an answer as 
to why they made that choice. Then in subsequent stimulated recall interviews, they noted why 
they chose a particular body posture if it deviated from the most common choice of sitting next 
to the student. 
 
Figure 10. Examples of less common relative body positioning relative to students. Clockwise from top left: Eric 
sitting while using a wall-mounted whiteboard, Eric kneeling between two students, Lily standing next to student, 
and Danielle bending over student without kneeling or sitting. 
I learned from these stimulated recall interviews that the choice of an UMPT on how to 
position their body relative to the student was intentional. Their positioning themselves seated 
next to students was tied to their desire to be on an equal footing, working together, rather than 
being in a position of power dictating the terms of the interaction with the student. That is, the 
physical positions that they took in relation to the student were motivated by a desire for peer-
like interactions and were one way that they actively authored an almost-peer role in relationship 
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to students. In one stimulated recall interview with Lily, she said she saw two things: sitting, and 
being next to (as opposed to across from) the student as being a way to get students to engage 
with the problem rather than watch her solve it. She also expressed that the choices to sit next to 
the student and work on a small whiteboard rather than standing at the large whiteboard on the 
wall distinguished UMPTs from TAs.  
The following is from a stimulated recall, the context of the interaction we were 
discussing is that Lily was helping a student and during that help they noticed that part of the 
problem had been left worked-out on a large whiteboard on the wall. 
Researcher: They [a TA and student] were working on the big whiteboard. 
Lily: Mmm-hmm. [R: OK.] The TAs like to do that. They like teaching-style 
situations. 
R: As opposed to what you guys do, or?... Is that different? 
L: I don't know because I'm not a TA, but it seems different from our – from 
my perspective at least. 
R: OK. Like, standing at the board, [L: Right.] Like when you say teaching style 
is that like? 
L: Yeah, I used to like actually tutor while writing on the board and I felt like it 
was just not convenient. Because it was more like the student was watching 
you do the work and when you're sitting next to them with the whiteboard you 
can have them actually work out the problem. And you can work out the 
problem with them, more so than like, oh, yeah, this is what they do. They like 
talk about it but they're not actively engaged in it? And I think that active 
engagement helps them get the work. Or get the idea of it. 
R: OK. So, it's, so it's not just that somebody's on a big whiteboard and 
somebody's on a little whiteboard, there's something deeper. 
L: Yeah. Because I've definitely found that when I was on the whiteboard, they 
would just sit there like this [slouches in chair and looks away from me]. Whereas 
if you're sitting next to them they've got their laptop, they've got their pencils, 
they've got their papers. You've got your whiteboard and then sometimes they'll 
say, can I borrow your whiteboard? And they'll use your whiteboard, too. There's 
a lot more engagement. I mean sometimes like they'll see, they'll be like, can I 
borrow your marker? And they'll go up on the board, but most of the time they 
just sit there and watch. 
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Lily emphasizes working with a student and the student being actively engaged and ties these 
goals to the enactment of sitting next to the student rather than standing at the whiteboard. This is 
revealing of her view of her role as something other than a traditional classroom instructor, 
whose “teaching-style” interactions she attributes to the TAs rather than the UMPTs within the 
MLC. Rather than an interaction between a giver of knowledge and a student taking it down 
there is a parity in her described ideal interaction where the tutor and student are supposed to co-
create mathematics as equals or something near equals. Her language here also reveals her goals 
in tutoring, such as student engagement so that students really get it, which will be addressed 
shortly. In another stimulated recall interview, Lily explained her choice to squat next to a 
student rather than stand when no chairs were available: 
L: And then sometimes I do the squat thing which is that… I'm trying to be on 
the same height. There's like a teaching philosophy that you should be on eye 
level with your student when you're working one-on-one, directly. 
R: Why is that? 
L: Um, it's more, like, because if you have someone that's up above, it kind of 
gives like a power play. You want to be on an even playing field with power, 
usually. [R: OK.] Um one to make them feel comfortable and two to make them 
actually respect you. Like, hey, I respect you as a person so respect me. Yeah. 
Lily connects the idea of being eye-level to power and status, and to wanting students to engage 
in the work and participate in the mathematics problem solving rather than just observing. Lily 
here tied her active choice of body posture both to what she wants from the student (engagement) 
but also to what she doesn’t want to author as her role (being more powerful than the student). It 
is possible that Lily sees engagement as a function of parity, because the student feels more like 
an equal, they are more willing to be an active participant.  
Eric gave similar reasons for his choice of body postures. He had the following to say 
after an interaction where there were no available chairs near the student and he alternated 
between kneeling on the floor and bending over. 
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Researcher: I noticed in this interaction is that you do this awkward, kind of 
looks uncomfortable, kneeling on the floor thing… and kneeling rather than 
standing? I've seen some students too when there's not a chair that they just stand 
and talk to the tutor while standing. 
Eric: Oh, uh, I just like to be at eye level just for conversation. Because I don't 
want to stand above them. That might be – I mean, that I kind of want to show 
respect to the student as well. I don't want to stand above them and just 
dictate. I want to relate to them if that makes sense? 
Eric emphasizes that being eye-level is about respect and relating to the student. He is authoring 
a role of equality with the student as being central to his identity even to the point of physical 
discomfort (which he expressed just prior in the stimulated recall interview, talking about how 
both kneeling and bending would become painful over time) by bending or kneeling if he cannot 
find a chair. Elsewhere he talked about another observed interaction where he alternated between 
bending and kneeling by the student, shifting position only when his back or knees began to hurt. 
Whatever Eric is trying to accomplish by being eye level is central enough to authoring his 
identity in the figured world to justify physical discomfort. This gives evidence that either parity 
in the interaction is central to Eric’s goals when tutoring, or that he feels like parity is essential to 
reach a more ultimate goal like Lily’s of student engagement in the mathematical process. 
Like Lily, Eric posits that standing above them is about dictating, language usually 
reserved for someone with a more powerful position and for an interaction without give-and-take 
from the listener. Instead he wants to show respect and relate to the student be being on their 
level while they work together – he wishes to author himself in the role of a peer. His willingness 
to be uncomfortable during an interaction in order to be relatable and respectful to students 
indicates that he places a great deal of importance on maintaining that respectful, equal role 
within a tutoring interaction. In Eric’s case, that might be for its own sake as Eric was the 
participant who showed the greatest evidence of care for students as individuals. However, it is 
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possible that Eric, like Lily, also sees the parity of the relationship as providing affordances to 
reach other goals like students actively engaging in solving the mathematical problems. 
Jake also made choices to sit next to a student and work on a small whiteboard as he 
explained in a stimulated recall interview. In the previous chapter, I discussed the mediation of 
interactions by the use of small whiteboards. In the interaction we were discussing in this 
particular stimulated recall there was sufficient space so that Jake could have taken any number 
of positions at the table where the student was sitting. He had previously told me about how he 
likes to work out his own homework problems on the large wall whiteboards and so when an 
interaction took place where the wall whiteboard next to the table was free, I asked about his 
choice in not utilizing it. 
Researcher: [Y]ou choose to sit, next to or kitty-corner, like you're not standing, 
you're not across you use this whiteboard [gesture like holding a small 
whiteboard] not that whiteboard [pointing to wall] are those like, are there reasons 
for that or is that just like how it falls out? 
Jake:  Uh, I feel like it's more like, it's better being closer to the student, rather 
than standing up, it depends, too. If you're standing up by the big whiteboard, I do 
that sometimes, too, if it's a big problem. 
R: Ok, just for the space? 
J: Yeah, but I like sitting next to the student because I can point, at like my 
whiteboard or I can erase stuff and be like, here, here's your idea if I need to 
give the whiteboard to them, it's better if you sit close to them. For one thing if 
you're sitting across then you've got to flip the whiteboard over, which is 
annoying. Kitty corner I don't like because I'm sitting in an awkward position. 
But, no, I think it's better to sit next to them and work with them, it's more 
personal. But I do, if I can get the student to want to work on the whiteboard, my 
other ideal case is, students that want to work along with me, if I can get them 
to stand up at the whiteboard with me and start doing it, that's awesome. 
Jake’s emphasis when talking about his positioning is about working together. He also uses 
language that implies that working together gives more ownership of the mathematical work to 
the student – “here's your idea” and “work with them.” This he contrasts with being farther away 
if he chose to stand at a wall whiteboard. The implication is that his role is to work with the 
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student, not to do the work for them. It is also interesting that Jake doesn’t see the use of the wall 
whiteboard as necessarily a thing TAs do or a “teaching-style situation” like Lily described. 
Rather, he is in favor of working on the wall whiteboards, but it is more important to him to have 
the student working with him, so he will only utilize the wall whiteboards if the student will 
stand up and work with him there. 
 Jake showed evidence that sitting next to the student was a means of establishing social 
position and norms with the student. This was evident during one shift when he responded to a 
request in the queue to a fellow UMPT then off-duty who was working on homework from a 
class where they were both currently students. In that interaction, Jake chose to initially stand 
next to the “student” and later moved across the table to work on the large whiteboard while the 
“student” remained seated. Jake’s reasoning for his choices in that interaction revolved around 
this “student” being a tutor and a club member and so already having access to the social and 
mathematical norms of the space. This gives evidence that Jake’s body positioning is meant to 
communicate and reinforce norms like working together and a diminished (or eliminated) power 
difference. When Jake feels like those norms are already well-established, as in working with 
someone he knows well and who also serves as an UMPT in the MLC, he reverts more toward 
the enactments he was observed to engage in when doing his own work with friends in the club – 
namely, working together on the wall whiteboard when time and space allowed. 
The choices of positioning and artifacts (small whiteboards, see Chapter 4) were 
explained by my participants as not being used because they are convenient or just habit, rather, 
their view of their role as an almost peer and the desired interaction being one of working 
together with little to no power difference appeared to drive these choices. It is interesting that 
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Lily extends a similar explanation to those given by Jake and Eric into explaining not only her 
choices but how they differentiate her from the TAs.  
Summary of almost-peer role. 
In summary, UMPTs indicated that they positioned themselves as near-peers to students, 
in spite of their greater knowledge and a level of institutional authority. Their position was 
somewhere above the students, institutionally, but since their relationships with students did not 
include formal evaluations, the UMPTs believed students perceived them to be nonjudgmental. 
The UMPTs also shared experiences with students such as being enrolled in some of the same 
degree programs and thus taking many of the same courses. Their choices of enactments showed 
them intentionally positioning themselves on an equal footing with students when possible. This 
is evident in their use of mediating artifacts like small whiteboards, and their body positioning to 
be “eye-level” and expressed desired to have students work collaboratively rather than observe 
UMPTs doing the mathematical work. They also expressed a desire to model how to find 
answers to questions. Woven through their explanations of their authored identities as peers are 
indications of their goals for students’ relationship with mathematics. Namely, Jake’s emphasis 
on student ownership of their shared work and Lily’s on engagement with the mathematical 
problem. In my analysis I noted that the enactments of the UMPTs often mirrored the physical 
positions (i.e. mostly sitting next to) and other activities evident in collaborative work among the 
club members. That is, they sought to help students understand how to solve the problems rather 
than just give them the solutions and they were willing to engage in “muddling” or productive 
struggle and considered it normal when doing mathematics. This can be considered evidence a 
desire for enculturation toward the ideal of club-like enactments for students. 
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Contrast with other human and non-human resources.  
UMPTs reported to me that they perceive themselves primarily as peers, but they are 
expected to be mathematics educators as well. That is, they are not expected to be the same as 
students seeking tutoring in their role or enactments within the figured world of the MLC. Gee 
(2007) describes different kinds of identity where being a tutor would be a 
positional/institutional identity that stems from an official position or role within an organization 
while a discourse identity is where the individual authors how they see themselves within an 
interaction. My participants seemed able to articulate how they saw themselves as near-peers (a 
discourse identity) more easily than they were able to describe the meaning and nature of their 
positional/institutional identity role. UMPTs are supposed to be more knowledgeable in 
mathematics and able to help students achieve their learning goals. The UMPTs in my study 
viewed themselves as mathematics educators, but as having a different role than other 
postsecondary mathematics educators like professors and TAs, and certainly from non-human 
resources like textbooks. Their view of themselves as peers and the practical constraints of drop-
in tutoring seemed to have shaped this identity for them over time. 
Class, online resources, and other non-tutors. 
Tutors expressed frustration when students came in and expected the tutor to replace 
going to class, reading the textbook, or using the other provided aids (i.e. videos, examples in 
online homework). “[K]ids that don't go to class and then walk in here thinking that I'm going to 
teach them a whole semester worth of stuff, those are the worst.” (Danielle, in final interview). 
At the same time tutors, do not begrudge students that come to the MLC instead of office hours 
for a TA or a professor. As discussed, they see themselves in a position of also answering 
mathematical questions but also as peers who do not grade students are so are less intimidating to 
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approach. That is, tutors inhabit a unique space of “expert-peer-educator” where they have 
specialized knowledge both in the topic and from their experiences as students of a certain 
class/professor. They can commiserate with students’ experiences as students themselves, but 
also have an obligation to provide knowledge, answers, understanding, or value to the students. 
In each of the following examples, students came in to the MLC expressing they needed help 
with problems, but also revealed that they hadn’t attended class. 
In one of his stimulated recalls Jake emphasized students “putting in the work/effort” as 
being important to how he views students and used even stronger terms about students who 
didn’t attend class: 
Yeah, I've had that. I've had students say, ask them a question, if they have notes, 
and they're like, “No I don't go to this class because the teacher is terrible. Why 
would you ever go?” And I'm like, “Whoa, no.” I don't want to – I almost didn't 
wanna help this student. I pretty much gave that student the answer and just. 
Because, you know, A I don't know the professor, but I know this professor's not 
like that because all the other people say they're great, so, it's like, you're not 
going to class. Why should I help you if you're not putting in – why should I 
do the work for you? You know. I have my own work to do. I shouldn't be doing 
your work for you as well. I'll help you understand it. But they don't want to 
understand it, they just want to get the points and go. 
Jake does not see himself as an answer key nor a replacement for the students’ efforts. He also 
references students who “just want to get the points.” Stories of students just wanting the points, 
the grade, or the right answer came up repeatedly for all of my participants (see the sections on 
good and bad students in the previous chapter). The UMPTs did not view the right 
answer/points/grade as being the ultimate goal of a tutoring interaction, as discussed in the last 
chapter around the archetypical “bad” student. The UMPTs did not position themselves as 
someone who just provided answers as a substitute for the instructor. Jake rejects the role of 
being an answer key or a repetition of a professor’s lecture because he doesn’t agree with the 
goal of “getting the points” with the least effort. 
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In a stimulated recall interview, Danielle explained her frustration with students who 
expected her to replace or replicate the learning experiences of a classroom being taught by a 
professor. The context was an interaction with a pair of students who she had worked with in the 
past. At one point, one of the students said something to the effect of “we don’t go to class, what 
do you think about that?” Danielle told them that they should go to class. Later, in the stimulated 
recall interview, she felt that the students use of her as an alternative to class attendance was a 
misunderstanding of her role and not an appropriate use of her time in the MLC. 
Danielle: Kids are always saying that they're like, “I don't learn anything from 
class.” But I'm like, “But you do.” You think you're not learning a lot, but if 
you go to class you learn something... So, I always tell them that they should go 
class. 
Researcher: …so students come in and they say things, or ask things where it's 
like, OK, we need to talk about how to college? 
D: Yeah, I feel like that all the time. I'll be like, oh, you should go. Or, I'll be like, 
you should talk to your TA or you should do this.  
Danielle wants to be helpful to students, but like Jake responds negatively when she believes that 
she is being expected to another person’s job whether it is the job of the professor to initially 
present the material, or the job of the student to use their available resources like attending class. 
This relates to the excerpts shared by Danielle and Lily in the previous section about shared 
experiences – narratives of how they do author themselves as one who can help students know 
how to study and learn on their own. Neither of them expressed frustration that students didn’t 
know about other resources, but they were frustrated when students had clear access to more 
appropriate resources that would better help them meet their learning goals.  
In contrast, Lily was observed in an interaction with a student who had a challenging 
activity-section problem that she struggled to solve even with the help of other tutors. The 
student had a solution to the problem from her friend, but wanted Lily to explain how and why 
the mathematics worked. In discussing the interaction, Lily talked about how she wasn’t very 
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comfortable trying to do the problem, but did appreciate that the student wanted the specific type 
of help available from a tutor, rather than the type of help she could or should have found using 
an internet search. 
Lily: I prefer it when they're more genuine and they want to learn. Because 
then it makes it more valuable to be helping them. Because if you're just helping 
them to get the points, then they could just get Check It [online database of 
homework answers from popular textbooks] if they really wanted or whatever. 
They don't need a tutor, they could just google it if they really need to. More so 
than when they really want to learn it and they want to understand it and they 
ask a tutor. And then usually they have like some follow-up questions, why would 
I do that? Or blah-blah-blah. 
Researcher: And those kind of getting at that understanding, dialog, those ‘why’ 
questions, are better done by a tutor, you can't just google that? 
L: Yes, I mean, you can google it, but I think sometimes there's a way where 
you can visually see this kid's not learning or not understanding what I'm 
saying. Let me try a different way of saying it. 
R: OK. And google can't do that. 
L: No. Usually it's like the book definition and like an example. That's about all. 
Lily describes a role for the tutor that is responsive to student. She wants to work with students 
who are trying to understand and sees the tutor’s role as having that human touch of being able to 
“visually see this kid’s not learning” and in the moment help the student by saying it “a different 
way.” That is something that an internet search, online homework practice problem, or large 
lecture hall is not as suited to doing. Lily describes the one-on-one nature of the tutoring 
interaction as able to tailor to a student’s in-the-moment needs as what sets the role of a tutor 
apart from answer keys and internet sources. 
UMPTs are not TAs or professors. 
Within this paradigm of not wanting to do someone (or something) else’s work for them 
it is natural to ask what the job of a professor or a TA is, or even that of a tutor in another 
context, and how that is different than that of an UMPT. As a reminder, TAs were mostly 
graduate students in a mathematics masters or mathematics education master’s degree program. 
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Due perhaps to the age difference, the lack of classes together, or the busyness of TA schedules, 
they were not often found in the MLC except when working, and did not interact socially with 
the UMPTs or the club. This was true both in my observations and in descriptions of the TAs by 
my participants. Additionally, the TAs did not report to the director of the MLC but instead to 
their various professors and course coordinators. Unlike UMPTs, TAs were expected to help 
students only in their particular course and they did not regularly go through the “dispatch” 
system of the queue.  
My participants describe the role of a professor as being to impart or clearly explain new 
mathematical knowledge while their job was to supplement. In defining tutoring in the initial 
survey my participants, both case-study and more broadly, used words and phrases like “helps 
build” and “refines and clarifies” and “reinforces.” That is, their language choices and definitions 
referred to something other than being the initial or primary source of new information. When 
defining teaching as an abstract concept on the survey, however, they used words like 
“providing” and “imparting” and talked about “new material.” The language used about teaching 
reflects ideas of being the initial and primary source of material. The self-described role of an 
UMPT, then, is to supplement and review to fill in the gaps of already presented material rather 
than to teach entirely new material. A further summary of the survey data emphasizing how 
tutors are a supplement rather than in a position to teach new material can be found in Chapter 4 
in the section on “The Outsiders” comparing UMPTs with professors and instructors.  
The UMPTs expressed frustration both when students expected them to do the job of a 
professor, and when they felt a professor wasn’t doing their job and so it fell on them. 
[T]he job of the professor, or the way some of [us] talk about it, a professor 
professes his knowledge. And it's the job of the student to take down that 
knowledge. But I think the way they set up Calc I – the Calc sequence in general 
– they try and walk them through the steps. And, I mean, perhaps it's partly the 
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fact that the kids, that the students don't pay attention in lecture, it's a big 
lecture hall. Or that they wait until the last minute to solve the problems. Or that 
they genuinely just don't get it. Um, I don't know. I feel like if a professor does 
his job well, especially in something that's an introductory type course, where 
they don't have any background in it, if a student walks out more confused than 
they walked in, they're not doing their job. (Lily, stimulated recall) 
Lily describes a role of information transmission to students as being appropriate for a professor. 
She couches the description of that role by highlighting that students also need to do their role in 
order to learn but ends by emphasizing that there is a greater responsibility on the professor to do 
“their job.” The role of an UMPT, in contrast to a professor, was described as being to 
supplement what the instructor does in the primary classroom. 
Danielle talked about how the roles of a TA or a private tutor would be the appropriate 
person to help a student catch up in the case of students who had to miss class or needed an 
extraordinary amount of help. In a stimulated recall interview about an interaction with a 
struggling Precalculus student, Danielle talked about how the student needed help that was 
beyond the scope of the MLC or her tutoring role. 
Danielle: … it’s obvious that she's trying. She reads the book and she puts in a 
lot more effort than I think a lot of other students do. It's just that she doesn't 
have the foundation to build on, so it's hard for her. 
Researcher: What's the tutor's role in that? It sounds like it's frustrating to go over 
foundation stuff that's not what they're supposed to be learning? But it's not – I 
mean is that why we have tutors or is that something else? 
D: I think that that should be a personal tutor thing. I think that something like 
that should be, I'm going to pay you to sacrifice your time. Just like two people to 
sit down and work on it. I don't think that's an MLC tutor thing… We can 
help you with problems in like homework and small concepts, but if someone 
comes in saying like, I don't understand trig, I'm not going to help them. I feel 
like that's a ‘you’ problem, and you should go and hire a tutor to help you with 
that. 
Danielle spoke positively about the student’s efforts and desire to learn in this interaction. 
However, she also emphasized that she is there to help with a student’s current class by 
supplementing specific problems or topics in that class. She expressed to me that in her role it 
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was inappropriate for a student to expect her to “go over years of high school math with [them]” 
but rather that she could “remind you of certain things or help you with concepts, or concepts 
that are relevant to math classes now.” If a student needed help that went beyond the role of an 
UMPT to provide, Danielle wanted the student to seek out help from a more appropriate person. 
This reveals Danielle’s view of her own role. Her role does not include hours spent with a single 
student or aiding a student with problems outside the scope of their course. 
The tutors did express frustration when TAs do not fulfill the role UMPTs thought that 
they should – namely, knowing exactly what is going on in their particular course, what 
techniques to use to solve all homework problems, and course administration related questions. 
UMPTs saw their role more as helping with general mathematics reasoning skills, life and study 
skills, peer-mentor sorts of advice, and broad mathematical topics that carry through multiple 
courses or are foundational (like function notation, derivatives, etc.). This was highlighted when 
Danielle had an interaction with a student who came in, reported that they hadn’t gone to class, 
and wanted step-by-step help through every problem on a practice quiz. In the stimulated recall 
around that interaction Danielle expressed frustration and much of it she told me was because 
she was being asked to do a job that should be that of a TA and not a tutor. 
Danielle: Yeah, it's like in those moments, it's like you have a TA for that 
reason, and that's their job, and they get paid to be a TA. I get paid to work 
here but I don't get paid enough to be your TA for the next hour. And it's also like, 
your TA knows exactly what's going on in that class and exactly what you're 
supposed to do, and exactly all these things. And I'm like, I can help with 
homework problems, and I can help with these things, but I don't know 
exactly what you're doing or exactly how to do these things… if he were to go to 
his TA, his TA would explain it so much better and have the time and patience 
to go over this with him. Whereas it's not really, like, I can explain it to him, but 
I'm not going to do as good of a job as the TA is going to do. 
Researcher: Is that because you, like, I don't want to say different preparation, or 
D: No, yeah, I'm not prepared to like 
R: Because the nature of your job is different? 
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D: Yeah, I'm there for assistance not to like teach-teach. And our TAs are more 
prepared for those types of things. And they know the material because they had 
to teach classes every week on it, and write up reports, and they have all these 
students who probably ask them questions all the time. So, they're prepared to 
answer those types of questions. I'm like, I'm here and I'm going to do my best, 
but I can't be a TA. And I can't help you at that level, which is what this student 
really needed. 
Danielle resists being put in the role of a TA which she sees as being someone there to “teach-
teach” and to be held to a much higher standard of preparation for helping students. Danielle 
describes her role and abilities as helping with homework problems and things of that nature but 
saw no problem with being less prepared or unable to help with certain minutia within a course. 
This makes sense within this particular MLC as the UMPTs were expected to help students in 
many different courses and had no ability to predict what courses they would need to help in a 
given work shift. A tutor working repeatedly with the same group of students, or with students 
from a single course, could be expected to do more work to anticipate student questions and be 
prepared for upcoming material in a way that is not practical to ask of a tutor working in a multi-
course, drop-in setting. 
UMPTs generally felt that it was perfectly reasonable for them to not know every specific 
of mathematical rules that were not widely used in future courses. For example, many UMPTs, 
both in my case study participants and during my observations, told me that there were topics in 
Calculus II such as a certain integration technique or specific rules regarding sequences and 
series that they were not confident in tutoring even if they were successful in the material when 
taking that course. The role of a TA, according to the UMPTs, was to know the specifics like that 
the Calc II homework this week expected the students to use trig sub rather than integration by 
parts and the exact formulas and techniques for the nth root and ratio tests of convergence. 
The other area that TAs were expected to know more than tutors was in the activity 
section problems. These were problems worthy of mathematical discussion that were introduced 
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in Calc I and Calc II break out sections and finished by students outside of class, if needed. The 
problems were designed to be challenging and be worked on in groups. These problems would 
be brought in to the MLC by students who were unable to complete them in class and tutors 
more often struggled with them than with typical homework problems. In one instance 
previously discussed, Lily was tutoring a student helping with one of those problems and they 
were very stuck. Eric who was also on shift came over to help, and eventually a third tutor joined 
them as well. A TA for the course was in the MLC at the time, but when Lily told the student 
that the TA would better be able to answer her question, the student told her that the TA didn’t 
make sense to her and she didn’t want to go ask him. That interaction was interesting from a 
figured worlds perspective; when the student said she would rather work with the tutors, they 
continued to work with her even though in stimulated recall Lily expressed that it would 
normally be the TA’s role to step in and help with a problem like this. On the one hand, Lily 
expressed that continuing to help this student was not her role, nor in the student’s best interest. 
On the other hand, Lily remained and helped the student. This could reflect on the parity of their 
relationship where the student has solid footing to reject Lily’s statements as suggestions as not 
authoritative. It could also reflect on the customer-service dynamic within the figured world of 
the MLC where the goal of making the student feel welcome might mean a tutor sometimes does 
what the student asks even if they don’t fully agree with it. 
In that customer-service paradigm, the role of UMPTs is, in part, to provide a friendly, 
peer-like perspective rather than the more authoritative or distant perspective of a professor or 
TA. Eric talked in his final interview about the way that his role differed from that of a professor 
in terms of a closeness to the students’ experiences and so a better ability to relate to them. 
 229 
 
Researcher: Do you think that there's anything that distinguishes the tutoring you 
guys do from the help you might get in office hours? Is the tutoring by a tutor 
different than tutoring by a professor? And if so, how? 
Eric: That kind of goes back to tutor vs TA kind of like the TA knows what's 
going on like the teacher or professor. The professor or the teacher or the 
lecturer probably knows what's going on better or can reach an answer more 
precisely, more concisely, more efficiently… some professors are, they've 
forgotten how lost some students are, what it feels like to be lost as a student. 
Or like, the reaction that they have to having like 800 students might be different 
than a professor that has like 30 students. The intimacy level and the time 
provides a different environment, if that makes sense. Not only do they, 
sometimes, not only would they know what's going on better, but they might try 
to reach it faster and not be as elaborate in their explanations. 
Eric here is reflecting the peerness discussed in the last section. He says that the TAs and 
professor are almost certainly going to be able to give a more clear and efficient presentation of 
the material because they are teaching that course and so keeping track of where they are and 
what problems have been assigned. Eric, on the other hand, does not have their efficiency but he 
does have a closer proximity to his own experiences in that course or a similar course. For Eric, 
that proximity means that he is more able to relate to students and understand what sorts of help 
they actually need. Eric posits that the professors have “forgotten” what it is like to be a 
struggling student.  
UMPTs reported that there is sometimes tension but not really actual conflict between 
tutors and TAs. In a stimulated recall around an interaction that ended by sending the student to 
ask their TA for help, Lily shared that the TAs and UMPTs have had tension in the past. 
Lily: Yeah, I mean last semester I remember there was a big situation where like 
the TAs weren't treating the tutors properly and they were like... 
Researcher: Like they were being mean? 
L: They were being very disrespectful, and they looked down on us because 
we're undergrads and whatnot. 
Lily went on to say that even with that history “the tutors don't really get too feisty about it. 
We're pretty compliant.” 
 230 
 
My participants shared similar beliefs about their role as being distinct from that of a 
professor or TA, and shared similar frustrations about being used like an answer key or other 
readily available resource. No significant differences were seen between my case study 
participants’ views of their role as being distinct from that of a professor, TA, or answer key. The 
UMPTs in my case studies expressed similar views of their roles in how they contrasted them 
with the roles of a professor or a TA but did show differences in how they authored their role as 
an almost-peer. An UMPT’s goal in a tutoring interaction can explain some of the differences 
noted between their enactments and their understanding of their tutor identity and it is goals for 
their tutoring that I will discuss next.  
Goals 
Drawing from Bakhtin, the figured world framework posits that human interactions are 
intrinsically goal-oriented and that individuals act in certain ways in order to elicit desired 
responses from others (Holland et al., 1998; Matusov, 2007). The UMPTs in the MLC viewed 
their tutoring as a goal-oriented activity, but as related previously, one where their goals and the 
students’ may not always align. The UMPTs emphasized student understanding, working toward 
student confidence and independence, and a positive student affect as goals they had for their 
tutoring interactions. These align with the practices of the club where individuals would work 
individually and in groups on their homework, interspersed joking and other socializing, and 
emphasized understanding. In Table 7, I summarize the survey responses regarding the goals of a 
tutoring interaction. The table is constructed similarly to Table 6 to highlight how all 
respondents, UMPTs, and my case study participants may have differed in their responses and 
highlighting how often they differed between their own goals and the goals that students brought 
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to the interaction. The question was posed as a sorting task to categorize possible goals into 
“very important,” “somewhat important,” or “not at all important.” 
Table 7. Comparison of tutor’s goals and their perception of student goals for a tutoring interaction. Numbers in 
parentheses indicate differences in number of responses between first and second question. † All survey 
respondents. ‡ Responses of four case-study participants. 
 
I think that my 
tutoring has been 
successful when the 
student... 
Students think my tutoring 
has been successful when 
they... 
Goal Description All† UMPT 
Case 
Study‡ 
All† UMPT 
Case 
Study‡ 
Classified as: Very Important       
...really understands the big picture 22 13 4 13(-9) 10(-3) 4(0) 
...can successfully solve 
mathematical problems 
15 8 1 22(+7) 12(+4) 4(+3) 
...improves their grade in the class 3 1 - 19(+16) 9(+8) 2(+2) 
...has more confidence in their 
mathematical ability  
21 12 4 15(-6) 10(-2) 4(0) 
...feels more like they belong on 
campus/in their major 
13 7 3 5(-8) 4(-3) 2(-1) 
Goal Description All† UMPT 
Case 
Study‡ 
All† UMPT 
Case 
Study‡ 
Classified as: Somewhat Important       
...really understands the big picture 1 - - 11(+10) 4(+4) - 
...can successfully solve 
mathematical 
8 5 3 2(-6) 2(-3) (-3) 
...improves their grade in the class 19 11 4 5(-14) 5(+6) 2(-2) 
...has more confidence in their 
mathematical ability problems 
2 1 - 9(+7) 4(+3) - 
...feels more like they belong on 
campus/in their major 
10 6 1 13(+3) 7(+1) 2(+1) 
Goal Description All UMPT 
Case 
Study 
All UMPT 
Case 
Study 
Classified as: Not at all Important       
...really understands the big picture - - - - - - 
...can successfully solve 
mathematical 
- - - - - - 
...improves their grade in the class 1 1 - (-1) (-1) - 
...has more confidence in their 
mathematical ability problems 
- - - - - - 
...feels more like they belong on 
campus/in their major 
- - - 5(+5) 3(+3) - 
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Survey respondents claimed to have the goals of wanting the student to understand the “big 
picture” and feel confident about their mathematical ability. In contrast, they attributed the goals 
of wanting to be able to solve problems and get a better grade as being the most important to 
students. The negotiation of these sometimes-conflicting goals formed the substance of many 
discussions around tutoring interactions within the stimulated recalls. Many of the goals have 
been discussed as they applied to UMPT views of their roles in the previous section and previous 
chapter. For example, in the previous chapter I provided evidence that a student being considered 
a “good student” or “bad student” was linked to the UMPT’s perception of the student’s goals for 
the tutoring interaction.  
In particular, evaluation of students seemed to reflect how closely their perceived goals 
aligned with the practices of the club. A student who “just wanted the points” was described as a 
bad or less desirable student, while students whose goals aligned more closely with the tutor’s 
goals of understanding the material and affective factors like confidence were described as 
taking the role of a “good student” within the figured world. The treatment here is an effort to 
consolidate in a single place participant utterances and enactments around particular goals. I 
place the section on tutors’ goals here because these goals are linked to and emerge from a 
tutor’s perception of their role, but roles also develop over time as ways to reach certain goals. 
The goals that my tutors emphasized included that of understanding, as reflected in the survey 
data. In my case studies, additional goals of eventual student independence or self-efficacy, and 
for students to have a positive affect also emerged as themes. The goals discussed in the 
following are those that the tutors held for finer-grained interactions, like a single tutoring 
interaction, rather than those highlighted in the last chapter on a broader time-scale. For example, 
the norms like collaborative work on mathematics that would enable enculturation into the club. 
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Though, the goals on the micro-level of a single interaction certainly relate to the larger-grained 
goal of club enculturation through repetition of these types of interactions. 
Understanding Mathematics 
The UMPTs believed that understanding mathematics was a more important goal for an 
interaction than solely achieving right answers. They stated this explicitly several times and also 
alluded to it in their speech and actions – such as stating that they prefer to tutor students who 
want to understand over those who just want to get the correct answer. In the survey, all but one 
respondent who completed that section said that “really understanding the big picture” was a 
very important goal in their tutoring interactions. For UMPTs and my case study participants 
there was 100% agreement that understanding was a very important goal of tutoring. 
UMPTs resisted playing the role of an answer key, as discussed in the previous section, 
because of this goal that students have a real understanding of the material rather than just the 
right answer or the ability to solve nearly identical problems. The tutors would become frustrated 
if a student was perceived as not engaging in wanting to understand or didn’t try the problem 
before expecting the tutor to solve it for them, and such students fell under the “bad student” 
archetype as discussed in the previous chapter. Note here how several possible enactments, an 
archetypical student identity, and a tutor’s goals for an interaction are intrinsically inter-related 
within the figured world (Holland et al., 1998). Attempting to describe each of these interrelated 
ideas separately naturally then must result in some repetition of themes. In this case, that of 
understanding mathematics is tied to the role of a tutor as something other than an answer key, 
and the figured world where the centrality of the club highlighted understanding as a shared 
value. 
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Jake had positive things to say in stimulated recall interview around a tutoring interaction 
with an upper division student who Jake described as “really wanting” to understand the 
material. The student was in Discrete Mathematics and was one I had seen Jake helping in the 
past where the interactions often included discussions of test-taking and study strategies as well 
as advice on course sequences in mathematics and computer science. In asking about how typical 
it was for students to really want to understand, he told me his perceptions of students who only 
want the points and treat him like some kind of solutions manual or answer key and contrasted 
them to the student he was working with. 
Researcher: [A]re those people coming into the tutoring center who don't want to 
put in the work, or who don't know how to put in the work, or are just stuck on 
something, or a mix... 
Jake: I almost think, I think its half and half to be honest. Half the time get people 
who are just genuinely having trouble on a couple of problems, but they're not 
here for us to teach them. Actually, I would say, it's more than half come in you 
know just to get some help, they mostly know it, but they just need some help. 
But you do get like, I would say, 35% is what I would estimate around that come 
in and they're like, I don't know anything and then they'll just complain the 
professor doesn't do this. And then that puts us in an awkward position. I need 
to say I can't teach you everything let's go over this one concept. 
R: So, you're not a teacher you're a tutor? 
J: And I tell them, you need to look, look through your notes before you try this. 
Because that's a big thing, us tutors we can't be teachers. We have to help a 
bulk amount of people across all different subjects. We don't have time to sit 
there and describe how to do what you just learned in lecture all day. And that's a 
big thing. 
Jake sees a mismatch between his understanding of his role and what students expect him to be. 
In fact, out of my four participants, only Lily responded in the survey that she and students see 
her role in the same way. Jake reported in the survey that he saw himself as a more advanced 
peer, but that students perceived him as a solutions manual most of the time. A similar mismatch 
of goals and the accompanying necessary ongoing negotiation was described by Colvin (2007) 
even in the context of a tutor and students working together for an entire semester. In the 
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enactments observed for this study, the negotiation had to take place more rapidly because of the 
drop-in nature of the interactions. 
The response to students whom Jake and the other tutors perceived to “just want the 
points” varied based on the busyness of the MLC and the individual tutor with some actively 
resisting the student’s press for the answer. Jake said that with students he felt just wanted the 
right answers he would “try to make them draw their own conclusions” in an effort to engage 
them in learning the mathematics and really understanding. In a stimulated recall interview 
around helping a Calculus II student, Eric similarly talked about there being a lot of back and 
forth in the interaction with the goal of the student contributing and therefore bettering their 
understanding of the material. In particular, that interaction was characterized by question-filled 
dialog. For example, the student said things like “Why is the answer not zero? Is it because…” 
and “I thought you would have done it like this [writes example solution].” Eric similarly asked 
questions or made prompting statements like, “What can you tell me about?” and “Do you follow 
what it means to verify a solution? How would we do that?” After describing what Eric liked 
about that interaction, he went on to share a similar feeling to that of Jake that with students who 
unlike the one in this interaction he felt just wanted the answers. 
Sometimes though, it's those students that in particular that just want an answer 
who I will be like, OK, keep going, keep going, keep going. So, at point I will 
kind of like enforce wait time. Just slow down, and let's think about what you 
have and what you want to know…. I have to be some kind of stubborn, right? 
The level of stubbornness, if we could graph it, is just directly proportional to how 
stubborn the student is with just wanting the answer. 
Jake and Eric describe actively resisting just giving the answer and were observed in enactments 
to do things like “enforce wait time” or ask lots of questions of the student. In doing so, they are 
authoring a role in the figured world other than the one the student expects of them. Their goal of 
student understanding caused them to position themselves as something other than an answer key 
 236 
 
and to position the student as an active participant. By positioning themselves and their students 
in these roles the tutors were attempting to shift the goal of the student, or if that failed, to reach 
their goal of student understanding even if the student didn’t perceive it as being important. Their 
identity work informs the figured world of the MLC as well, trying to co-create a shared goal 
with the student that was normalized within the figured world and thus change the student’s 
identity and future enactments. 
Understanding as described by my participants was never well-defined by them. My 
participants described it, in part, as the opposite of only caring about the points. Other evidence 
that UMPTs cited for knowing whether a student wanted to understand was behavioral in nature 
– did the student try the problem first? Do they interject, particularly with “why” questions? Do 
they try to figure out the next step if the tutor is showing them an example? Lily described the 
difference for me in a stimulated recall previously discussed in the section on resources where 
she said, 
I prefer it when they're [students are] more genuine and they want to learn. 
Because then it makes it more valuable to be helping them. Because if you're just 
helping them to get the points, then they could just get Check It if they really 
wanted or whatever. They don't need a tutor they could just google it if they really 
need to. More so than when they really want to learn it and they want to 
understand it, and they ask a tutor. And then usually they have like some follow-
up questions, why would I do that? 
Lily expressed that she knew that the student wanted to learn if the student has follow-up 
questions, particularly “why?” questions and contrasts those types of students with those who 
just want help getting “the points.” She doesn’t like it when she is used to answer a question that 
an online homework help, or web search could have answered just as well. Her role is to be 
something unique rather than a human equivalent of a solutions manual or web search that pops 
up with the correct answer. She ties the ideas of really learning it to understanding and implies in 
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her statement that understanding is something more and deeper than just getting an answer from 
using an online search or study aid. 
Because students may be coming into the MLC with very different goals than 
understanding the UMPTs told me that they do judge students as they approach and interact 
trying to determine how best to help the student. Even the presence of paper and pen to take 
notes was seen as evidence by the tutors of whether a student wanted to understand or just get the 
points. Jake described several of the things he notices when approaching a new student that help 
him to gauge what the interaction will be like. 
Jake: It all depends on if the student is here to learn or if the student is here to 
get the answers. If they're here to get the answers they don't want us to struggle 
with them. [Researcher: OK.] And if they're here to learn, too, if they're here to 
learn, then they're like, oh, they're struggling, too. 
Researcher: So, you have like these two groups of students and you walk up to a 
student you've never met before and... 
J: You just gotta try to gauge it… Sometimes it's wrong, but you can just see by 
their body language, how they're sitting, how much paper they have out, if 
they have out their notes. You can tell. How full their backpack is… I try to 
observe that. I kind of unconsciously do it but I try to gauge the person before I 
even get up to them. Like, realize are they going to be like oh, yeah, or like, uh, I 
don't get that, I don't care. And you can usually tell. 
Jake knows that students enter the MLC with goals that may align with his goals or with very 
different goals that may conflict with his goals for the interaction, the goals normalized by the 
club in the MLC. The figured world framework posits that because social enactments are goal-
oriented individuals are constantly assessing the likely reactions of others when making 
decisions (Holland et al., 1998). By doing so, an individual can act in ways that cause others to 
help rather than hinder them in reaching their goals for the interaction. Jake’s judgement of the 
student’s likely goals (or what kind of student role they are authoring – in figured worlds the two 
are reflexive) inform his actions so that he can act in ways most likely to cause a desirable 
response from the student. In his and Eric’s previous quotes about their response to such students 
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you can see how a tutor might alter their behavior to, in a sense, force the student to reach the 
tutor’s goal of understanding in order to reach the student’s goal of a correct answer. 
The tutors were unanimous that understanding was key and no major patterns 
distinguishing their beliefs from one another were noted during analysis. Tied to the idea of 
understanding was the idea of the tutors helping the students to the point where the students no 
longer needed their help. Danielle put these ideas together in her final interview. 
Danielle: I think that students come in here and they're like, “I want my tutor to 
be friendly and helpful and I want them to answer my question.” And I think 
that's it. That's all a student wants. They want to come in and they want their 
questions answers and they want it to be enjoyable. And I think that's it. 
Tutors definitely put a lot more thought into what we are doing than student, 
but I think it makes you a better tutor if you think about those things. 
Researcher: The things like depth of explanation, answering the question, not 
going off on a rabbit trail. 
D: Yeah, for the most part kids come in here and they want to know how to 
answer this question or how to do this on a test, but they don't quite, they don't 
quite usually care to go, “I don't really understand this concept can you help me 
understand?” It's like, we don't get a lot of questions like, “Can you help me 
understand this?” Versus “Can you help me with this problem?” And by “help me 
with this problem” I mean help me do it, so I can do it on a test, but it doesn't 
mean that I understand it. As a tutor you want to help them with that question 
while helping them understand. And I think that's the job of the tutor. 
R: Students don't necessarily see understanding as being important yet? 
D: Yeah. Basically. 
R: But you guys do. 
D: Yeah, so we want you to understand. Hopefully by helping you understand 
you won't need to come here as often. 
Danielle views students as not yet having the ideal goals for the tutoring interaction. She credits 
“most” students with simply wanting what they need to get a good grade on homework and 
exams. Danielle’s response is to push understanding as a goal that will better serve to meet the 
students’ goals with the added advantage of the students becoming progressively less dependent 
on outside help. She seems to view her goals and the goals of fellow tutors as being superior 
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when they conflict with those of a student because they have “put a lot more thought” into the 
tutoring interaction than the students. Danielle’s tying of understanding to self-efficacy and 
independence makes these goals seem like one and the same, and in and in many ways, they are. 
However, my participants talked explicitly about self-efficacy and independence independently 
from understanding as well. 
Self-efficacy and Independence 
UMPTs emphasized in stimulated recalls and their final interviews that they didn’t want 
their tutoring aid to be permanently necessary for students. The participants spoke of wanting the 
students to become independent and of actively teaching them study and other skills in addition 
to mathematics. Throughout, they tied together ideas of confidence with ideas of independence – 
a student needed to the tools to work independently, but with that they also needed the 
confidence to work independently. The goal of independence seemed to my participants to mean 
no longer needing the help of an institutionally recognized tutor, it did not seem to mean that a 
student wouldn’t collaborate with others. Indeed, as emphasized in the last chapter, the UMPTs 
expressed that fostering ongoing student collaboration was a goal of their tutoring and the MLC. 
Eric was probably the most explicit and consistent in explaining self-efficacy and independence 
as an integrated goal. His analogy was teaching a man to fish. It came up first in a stimulated 
recall around a tutoring interaction where he commented that he was pleased that the student was 
contributing so much to the discussion and asking a lot of “why?” rather than procedural 
questions, which likely also relates back to the previous section on student understanding. 
Eric: …Because there's that saying you know, teach man to fish versus giving 
him the fish, right? If I teach them how to fish, they're set for life, so. 
Researcher: You're working yourself out of a job instead of the answer's seven. 
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E: Yeah, yeah, I mean… because the whole point, even for teachers, is you want 
to get them self-sufficient so that you can let them fly. Let them be on their 
own. 
Eric used the analogy of “teach a man to fish” a total of seven times in stimulated recalls around 
twelve tutoring interactions and again in the final interview. His emphasis was on giving the 
students the tools they needed to be confident and work independently and he also used the 
analogy of a toolbox or a toolkit. In particular, he used this analogy when talking about an 
interaction where the talk had shifted from solving a specific problem to more global questions 
about test-taking strategies with a particular student. 
Researcher: And the we switch to a little bit of – this is how we take a test talk. 
Eric: Like this kind of goes back to, what as the metaphor? Teach a man to fish, 
and the whole toolkit thing. You can fish with an infinite amount of tools… 
Eric was interested in helping students to solve the problems they brought in to the MLC, but he 
was more interested in giving them the skills to be able to solve those problems and future 
problems independently (at least, independently from a tutor, not necessarily without 
collaboration). This was a theme from the other UMPTs as well, often characterized by talking 
about teaching something other than mathematics like study skills, how to take good notes in 
class, and what working to understand mathematics should look like.  
Jake felt that it was less a lack of tools and more a lack of work ethic that prevent some 
students from succeeding. He often expressed that he would tell students that their homework 
should be difficult and time-consuming. In one stimulated recall interview, he was talking about 
how students can view him as being somehow smarter than them, which he felt was not why he 
was more advanced in mathematics. 
I can't stand it when people say like, “I'm bad at math,” like not, usually you're 
not bad at math, you just don't apply yourself as much as you want to, or put 
in the time. We don't get to this position of being good at math by just oh, I see it 
first try I know it. No, I spend hours trying to understand concepts. 
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Jake throughout my study seemed almost offended by the idea that his mathematical ability was 
innate rather than something that he worked hard to achieve. He wanted to instill in the students 
he worked with the idea that struggle is normal in learning mathematics and that the homework 
for advanced mathematics courses should be time consuming. In several stimulated recall 
interviews over the course of the case study Jake complained about students who didn’t try the 
problem before asking a tutor for help as well, not because he didn’t want to help them, but 
because he believed that the process of trying and failing and struggling to understand were 
beneficial for the student. This is one example of his perspective on students who didn’t try first, 
or who didn’t understand the value of struggle. 
Jake: [I]n these classes I'm like use two tries and if you don't get it in two tries, 
maybe then ask for help. But give it a go before you ask a question. I feel like 
you're setting yourself up for failure if you always just ask the question. 
Researcher: You won't actually be there when they're taking their test? 
J: Yeah, no, because I'm not going to be there when they're taking their test and 
if they make a mistake on their test, they need to know how to revise that 
mistake, fast. If they've never worked through a problem, gotten it wrong, and 
then tried to revise where they went wrong, how can they save themselves on a 
test if they don't get it right first try? So, I think it's better for the student 
overall. Yes, it takes time, but this stuff should take time. That's why they're 
doing math because it's hard and they probably want to do some hard major. 
Jake tied the idea of struggle and failure to his conception of learning. In his survey he defined 
learning as “Developing an understanding of an idea, concept, or thing that one does not 
already understand. The study of something unknown to ones [sic] self.” And he positioned the 
role of the tutor as someone who “estimates the degree of understanding the person being 
tutored already has, then the tutor is to help that person reinforce and further comprehend the 
related areas the person being tutored may not understand as well.” The language he used in 
both definitions is consistent with an active process that takes both time and effort, “developing 
an understanding” and “reinforce and further comprehend.” This language and his quotes above 
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suggest that for Jake learning mathematics isn’t about an “ah-ha” moment so much as a gradual 
process of coming to know through hard work, and, as related in the last section, that success 
means understanding. His talk about hard work often revolved around the theme that students 
could do it on their own, they really could, but it was going to be hard work. His role as a tutor 
was to help students who were really stuck after working hard, and to help students reach the 
point where they knew how to work hard so that they no longer needed a tutor. 
Lily had a stimulated recall interview where she talked about a student just needing some 
reassurance to realize that she could solve the problem. Lily’s perspective could be rephrased to 
be concerned with the student’s sense of self-efficacy, an affective state that research has linked 
with persistence and success in mathematics (Estrada-Hollenbeck, Woodcock, Hernandez, & 
Schultz, 2011; Stout, Dasgupta, Hunsinger, & McManus, 2011; Wilson et al., 2015). Her 
emphasis was on helping the student believe that she could do it rather than on the student just 
needing to buckle down and do it like Jake described. She talked about her goal being to get the 
student to realize what she already knew and be able to apply it herself. 
Lily: It felt like, she knew the steps, what she was going to do. Part of it was that 
she wasn't sure how to approach it? And she maybe needed that little push off 
the cliff. That's what we call it, the push off the cliff. Or you know, just a little bit 
of hand guiding. 
Researcher: The push off the cliff being like – now you can solve problems on 
your own or? 
L: You're doing the right thing. You're good. Go. Fly. 
The end goal of student independence and self-efficacy for Lily was students who could, as she 
said “fly” because they knew that they had the tools that they needed. Independence of students 
as a goal seemed to be largely the same across all of the participants, though they differed a bit in 
why they thought students were not yet independent. Danielle emphasized understanding as 
being key to being able to work independently, while Eric wanted the students to learn to fish by 
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giving them specific studying tools and tricks to try on their own, Jake wanted them to buckle 
down and work hard, and Lily was there in the tutoring interaction looking to see if they are 
ready to be “pushed off of the cliff” and fly and to reassure them as they take off. For Lily, 
reassurance seemed to be used as a proximate goal toward the ultimate goal of understanding in 
some interactions, but in others and among the other participants a positive affect toward 
mathematics was a goal in their tutoring for a variety of other reasons as well. 
Positive Affect 
UMPTs highlighted that the affect of the student matters in one-on-one tutoring 
interactions, both for their own sake and for the sake of students’ greater learning and better 
outcomes. All of the participants mentioned affect but in slightly different ways and perhaps for 
slightly different reasons. Danielle’s goal could be characterized as being a comforter, seeking to 
reduce student anxiety in the moment so that mathematical learning could take place. Eric’s goal 
was more long-term as he sought to build student self-efficacy through positive emotions so that 
students could work independently. Jake wanted students to enjoy doing mathematics because of 
what they could do with it in the future and in their majors. And Lily expressed a desire for 
students to love mathematics for its own sake. 
In a stimulated recall Danielle was working with a regular student that she had worked 
with before. She explained that her choice of what to say to the female student had to do with 
keeping the interaction positive, as Danielle felt that the student needed the encouragement that 
she really did understand the mathematics but just made a small mistake. 
…when I said, “You just swapped them?” Yeah I was trying to say that it's not 
like you messed up the entire problem. You made this one little error and that's 
why you didn't get the right answer…. Yeah, [confidence is] important, I know 
for me it gives me peace of mind to know that I messed up something kind of 
silly instead of just completely messed everything up because I had it all wrong. 
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For Danielle, keeping the interaction positive seems to tie in some sense to a student’s sense of 
self-efficacy. She wants the student to be confident and therefore wants to keep the interaction 
positive. In talking about the role of tutors and the MLC she also emphasized affective factors 
repeatedly. Danielle emphasized that students need a place where they can feel good about 
getting help in mathematics. In her final interview she said that, 
I feel like this [the MLC] is the easiest – it is the easiest and most relaxed way to 
get help without feeling the pressure of going to a TA or a professor because 
that can be really nerve-wracking… 
She ties her unique role in being a tutor primarily to affective factors. Danielle feels that her 
help, like her choice of saying “you just swapped them” in her interaction, is less “nerve-
wracking” and the “most relaxed way to get help.” Danielle doesn’t claim that her help is better 
than that of a professor in a mathematical sense. That is, that she knows more or can explain the 
mathematics more clearly. But she does claim that her concern for the emotional states of her 
students in the moment while tutoring and her unique role as a tutor allow her to give help in 
way that is less stressful and more affectively positive for students. 
 Eric similarly seemed to pay a lot of attention to his students’ affect when tutoring but 
how he talked about it seemed more focused on long-term goals like independence rather than a 
good feeling in the moment like what Danielle described. Eric had a stimulated recall around an 
interaction where a student had suggested a completely incorrect procedure for the next step to 
solve the problem. Eric talked about the student’s affect in terms of trying to act in a way that 
didn’t reject his work and didn’t lead him to doubt his mathematical abilities. 
…I need to think of a better way to do that [redirect a student]. Because it's 
probably a little blunt and not too nurturing, I guess would be the term? 
Because it's just like, no, don't do this… I don't wanna just outright deny them 
and bar them from trying things. Because then they'll begin to like doubt a lot 
of stuff, like can I do this? Should I do this? and then they'll just stop. It's 
honestly kind of hard, to find something that would, I don't know, lead them onto 
the right path without completely rejecting what they've done. 
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Eric certainly shows evidence that the student’s feelings are important to him in this interaction, 
but his framing is around confidence rather than being relaxed or not stressed as Danielle 
emphasized. He talked in his final interview about students needing “cheerleading” and “positive 
affirmation” and that providing both was part of his role as a tutor. Eric’s explanations of the 
importance of affect seemed to tie back toward confidence and self-efficacy toward the goal of 
student independence. In contrast, Danielle talked about positive affect without directly tying 
them to pedagogical goals like student independence. 
 Jake’s way of encouraging students was largely to show them applications of their 
mathematical coursework. He would often ask a student’s major and then give an example of a 
real-world problem that pertained to it during the course of a tutoring interaction. He wanted to 
be “encouraging all the time” and talked about sharing his own struggles with students as a way 
to encourage them that they could do it.  
 Lily’s goals and her role seemed to be filtered through the lens of her background in 
education and her desire to be an educator in the future. In her final interview she shared her 
motivation for being a tutor. 
[W]hat I want to do is a little bit more ambitious. I want to get these students to 
like math, to like learning math… that they approach math not as like “Ugh.” 
Versus, or like, “Oh, imaginary numbers, scary.” Versus like, "Cool, this is a 
challenge. This is hard let me see what I can do with this. Let me see what I know 
that I can figure things out.” And take that idea where they approach a challenge 
not being scared and running away but they approach it kind of head-on and 
they problem solve. 
For Lily, a double-major in mathematics and physics, a positive affect toward mathematics 
seems to be a goal in and of itself. Unlike Danielle who saw a positive affect as the alternative to 
a negative affect preventing learning, or Eric who saw a positive affect as important in building 
independence, or Jake who saw a positive affect as naturally arising from seeing applications of 
the mathematics, Lily talked as if she wanted students to love math for its own sake. 
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Summary of Goals 
 In summary, the goals of UMPTs are to enculturate students into the values, beliefs, and 
practices of the club. In particular interactions, the UMPT sought for the student to understand 
the mathematics rather than simply get the right answer. This corresponds to observed 
enactments of club members working together where a final answer did not terminate the 
discussion, but rather the talk would continue until everyone indicated that they understood. For 
example, the previously discussed interaction observed between Jake and an off-duty UMPT 
where Jake providing an answer was a beginning rather than a conclusion of their interaction. 
UMPTs also emphasized self-efficacy and eventual independence from needing a tutor. For the 
club, this independence from tutors came through the developing of a social group where 
collaborative work could take place and where mathematical struggle was valued. It was 
normalized in the club to seek help from others and to spend significant time working through 
advanced problems. Finally, the UMPTs talked about a positive affect as a goal. An affinity 
group like the club is defined largely be shared practices, but those practices center around 
shared values or beliefs (Gee, 2000). In this case, the club was made up of individuals who had 
chosen to persist in STEM majors and enjoyed mathematics for its own sake (like Lily), or for its 
usefulness in applications (like Jake). UMPTs wanted students to have positive emotions while 
solving mathematical problems and also about mathematics. 
Individual Differences in Roles and Goals Enacted 
The organization of this dissertation has been to move from the broader figured world 
toward finer-grained descriptions of individuals’ identity work and the histories-in-person that 
shaped their enactments. In answering the first research question the goal was a description of 
the entire figured world, the second focused on the UMPTs as a group within the figured world, 
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and now the answer to the final research question will focus on individual differences between 
case study participants as revealed in my observations and in stimulated recalls and the final 
interviews. These levels of description are necessarily highly interrelated. As previously stated, 
the individual’s identity work takes place within and draws upon the figured world’s ‘as-if’ 
assumptions, and the figured world is created by the emergent, reflexive identity enactments of 
individuals acting ‘as-if’ there are shared meanings of their activities (Holland et al., 1998). The 
way that my case study participants talked about their roles and goals within the MLC and a 
tutoring interaction had overlap – all of them agreed, for example, that their role is very different 
than that of a professor or TA and that a primary goal for tutoring is understanding. Their view 
of their own role and their goals in interactions also differed between them at times like the way 
that they each took up a near-peer role in a different way or had a goal of affect for different 
reasons. My interest in the UMPT’s perception of their roles and goals stems from the fact that 
these reflexively form their identity in the figured world and their perceptions of others in the 
figured world and thus reflexively create their actions, interactions, and reactions to students 
(Holland et al., 1998). The ultimate goal of understanding UMPTs is not mere curiosity, but 
being better able to understand and shape their tutoring practices to improve student outcomes. 
The previous sections of this chapter have highlighted the commonalities in self-perception of 
roles and goals that my participants revealed to me. During analysis, my participants often spoke 
as-if certain perspectives on their roles and goals, and those of students, were shared by all 
UMPTs or by the MLC as a whole. I attribute this feeling of cohesion to the centrality of the club 
which caused my participants to feel a sense of social belonging and shared habitus. However, 
during analysis it also became clear that while my case study participants largely agreed on many 
aspects of what it means to be a tutor and the goals of tutoring, that they also differed from each 
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other in not insignificant ways. This section will focus on the differences between the 
backgrounds, beliefs, and values expressed by my participants and how they were used to 
explain particular decisions during tutoring interactions. 
Each of my participants had aspects of their role and goals in a tutoring interaction that 
made them stand out from the others. I think of them as Lily the Teacher, Danielle the Student, 
Jake the Mentor, and Eric the Friend, though I readily admit that these analogies are perhaps 
oversimplified, and certainly imperfect. It is also important to note that there were more 
similarities than differences between the UMPTs. For example, Lily is the most like a teacher out 
of my four case studies, but is still far more like Eric in her tutoring enactments than she is like a 
teacher in a classroom. 
Lily the Teacher 
Lily was the only one of my participants who expressed a future desire to be a teacher. 
When I asked in her final interview why she became a tutor she cited the experience as being 
helpful to her as she seeks to become a teacher, and also shared with me that she had always 
wanted to be a teacher and came to be a tutor in the MLC from a background with many teaching 
experiences. 
I guess since I was a kid I really liked teaching. I like, there's like this weird 
side part outside of my room and I had like a whiteboard set up and I would like, 
have a fake classroom and I would pretend to teach. Every day after school, I'd 
finish my homework and then I'd pretend to be a teacher… I generally enjoyed 
teaching even if it was fake. And then in high school I got a job as a karate 
teacher… that really reaffirmed, yeah, this is something I want to do in the 
future. College comes around… I figured that I wanted to be a math teacher in 
the future and of course if I learn the material and I'm able to explain it, that 
means that I really know the material. So, I figured that it [becoming an MLC 
tutor] would be a good way for me to keep the material that I would eventually be 
using to teach and also that I still use now. Would be beneficial to me to use it as 
a tutoring gig. I like helping people and I like teaching, so I figured it was a 
good idea. 
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Lily’s background as classroom teacher as well as a tutor informed her self-perception of her 
tutoring role, and also influenced particular enactments within a tutoring interaction. For 
example, while all of the participants talked about being eye-level with students, Lily talked 
about how being eye-level was something she had learned when teaching karate to children. In a 
stimulated recall I asked her about her choice to squat down next to a student rather than 
remaining standing when there was no chair available. 
I'm trying to be on the same height. There's like a teaching philosophy that you 
should be on eye level with your student when you're working one-on-one, 
directly… I learned that when I was working with little kids. I had to like, get 
on my knees and be on the floor. It worked. 
Lily emphasized that being eye-level was tied to respect and power, but tied it to working with 
children. Her background “working with little kids” may also have changed her ability to see the 
students she was tutoring as her peers. 
Lily seemed to struggle with seeing her identity as being that of a student and a peer of 
the students she was tutoring, in the sense of a student seeking tutoring as the term was used in 
the MLC. During a quiet shift she was doing some of her own homework and was helped by a 
member of the club (the non-tutor “Eli” who was observed to help a statistics student, see the 
section on the club in Chapter 4). She described that interaction as being quite different than her 
normal tutoring interaction. I asked her about it in the stimulated recall and she insisted it was a 
different interaction, though she was not able to pin down just what made it different. 
R: Is this like, how is this like and unlike, like, people who come in for tutoring 
and get tutored? You're, kind of, on the opposite side but is this the same kind of 
interaction? Expound to me. 
L: Kind of a no? I think it's a little bit different when it's a friend, kind of. You 
know, I'm still asking for help, I'm still asking for explanations, I'm still trying to 
understand how to do something. More so the coding issue than the math, but um, 
I mean I guess its kind of similar… it's more like, chilling with friends and 
trying to get homework done and asking for help. Which I guess is technically 
tutoring, but like, in a different way?... It's different but same, like you know 
 250 
 
there's that aspect where it's like, I need help, help me, and teach me… I don't 
know what to put it on. Like, I can't pinpoint what's different, but. 
R: And it's not just, I'm on the other side of the equation. Like, the equation's 
different? 
L:  Little bit yeah… Yeah, no we all like usually ask each other for help. If 
you're ever in the back, you see people walking back and forth going how do we 
do this? Oh, explain, let me teach… It's different because it's something that 
either you're on that same level, like, you're in the class together so you're 
both trying to figure it out versus like, technically they've seen it before, they 
know how to do it. 
R: OK, but like here, but here [“Eli”] knows how to use MATLAB. 
L: Right. 
R: And you don't know how to use MATLAB, but there's still kind of something? 
L: Like, I don't know how to use MATLAB, he does. He doesn't know how 
ODEs work, but I do. 
R: OK. So, there is this reciprocity? 
L: Yeah. 
Lily seemed conflicted and a little flustered by in her inability to say what was different, beyond 
that it is certainly different. Her expressions here seem to distance her from the students-as-peers 
in contrast to her friend from the club helping her who has reciprocity and is certainly a peer. 
This is an interesting additional perspective when compared to her other statements about power 
and respect when talking about students, and with her survey responses where she indicated that 
her perception and that of the students was that she was a friend helping another friend. The 
students who enter the MLC do not have reciprocity with Lily so that they can mutually help 
each other, which means that Lily’s interactions with them contain an inflexible power structure 
not present in her interactions with her actual peers. When she is helping a friend there is the 
possibility and even probability of a role reversal taking place as they each use their strengths to 
help each other. Lily gives evidence here that she may be less likely than the other case study 
participants to view students as potential club members/peers. Her background teaching much 
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younger children, very much not her peers, might explain why there was evidence that she didn’t 
view the students in the MLC fully as her peers. 
 Lily’s previous teaching experience may also have influenced her tutoring style, at least 
initially. In a stimulated recall she talked about how TAs use the wall whiteboards extensively 
and how that is a behavior that separates them from the UMPTs. In that discussion she talked 
about using the large wall whiteboards as creating more “teaching-style situations” and said that 
“I used to like actually tutor while writing on the board and I felt like it was just not 
convenient.” Lily changed her practices away from those of a classroom teacher for convenience 
and because the change better let her reach her goals, but I did not see evidence that her sense of 
self as a tutor was dramatically different than her sense of self as a teacher. Her enactment 
changed because it needed to in order to reach her goals within the different figured world of the 
MLC, but she did not seem to have different goals or view herself as being a different “kind of 
person” when taking on the different roles of a teacher and a tutor. 
 It is not that Lily’s enactments were substantially different from those of other UMPTs, 
but that she expressed her rationale as coming from the space of teaching more than being a peer 
more often than the other tutors. It is not unusual for similar enactments occur based on different 
goals or past experiences and so it is important to consider past experiences’ influences when 
considering how best to influence future enactments (Battey & Franke, 2008).  
Danielle the Student 
While Lily’s background was one of moving from being a teacher to being a tutor, 
Danielle’s story was of being a student in the MLC receiving tutoring before she became a tutor 
there. Her identity as a student informed her tutoring practices, she uttered the phrase “when I 
was a student” six separate times during stimulated recall interviews around thirteen total 
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interactions, usually relating to her choice of one enactment over another. For example, when 
talking about tutors who tried to help a student but gone the wrong answer she said, “when I was 
a student and I was coming here I hated when that happened to me.” Her experiences as a student 
led her to have certain judgements toward other tutors. The sticking point for her was often the 
idea of just jumping into a problem without knowing how to solve it completely. She said that 
that behavior “really bothered” her when she was a student and so now as a tutor she always 
takes time to think about a problem before she starts to write. 
Danielle’s background of beginning as a student in the MLC before becoming a tutor 
may have made her interpret her role as being closer to that of students. She tended to see herself 
in students and interpret their actions and goals through what she wanted and how she acted as a 
student. Her position prior to working the MLC as a “regular” student then recruited to begin 
tutoring and thus becoming part of the club also gave her a more peer-like relationship with a 
particular student who seemed to be there for every one of her shifts that I observed. In a 
stimulated recall around a particular tutoring enactment working with that regular student, she 
explained that she and the student had a lot in common. 
Yeah, yeah, so it's like I try to give the tutor experience how I would have 
wanted it. Then I got great tutors when I started coming more often and learned 
which people helped me the most. So, I learned a lot from them, so I, I don't 
always help [Student A] in the best ways, but when I was tutored I had a 
relationship with the person who tutored me. We still kind of have that. It 
reminds me of how [Student A] and I are, with how the tutor and I were when I 
was getting tutored. It's kind of like that. Because I'm kind of like [Student A]. 
I'm kind of the same way where I'm like, “Oh, there's one tiny roadblock I need 
help with this.” Even though if I really sat down and thought about it I could 
figure it out. 
Danielle related to students from her own experiences as a student and tailored her to tutoring 
toward how she wanted to be tutored. This is not necessarily the same as seeing students as a 
peer in the moment, but speaks to how she sees herself in her students and how that influences 
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her tutoring. It is interesting that while Danielle talked elsewhere about judging students who 
didn’t try the problems before asking a tutor, that here she sees herself in the regular student and 
is quite forgiving of his habit of asking for help with “every little roadblock” because she 
recognizes she was also guilty of this a student. 
Similarly, her experiences as a student informed her expectations of other students. In 
discussing one interaction she talked about a student being unprepared, not keeping up with 
going to class, etc., and said that she would have been “embarrassed” to come into the MLC 
looking for help with such a low level of preparation. 
Because when I was a student and struggling in math, I was prepared to ask that 
tutor something. It was almost embarrassing for me if I was like, “I just don't 
know how to do this. I don't pay attention in class. And, but, um, here is my 
Blackboard. Help me.” I would be embarrassed. I would have like, shame. So, it 
makes me angry when other people do that. 
Danielle’s enactments were more focused than my other participants on giving the help to 
students that she perceived they wanted. For example, Danielle was less likely to press a student 
to come up with the next step of a solution than my other case-study participants. She also 
expressed frustration that other tutors sometimes began a problem without clearly seeing all of 
the steps beforehand and stated that her frustration came from her experiences as a student. This 
contrasted with Eric who firmly believed in the value of muddling, and with Jake who thought 
that jumping right into an example problem was ideal. She preferred to think through the 
problem prior to starting. She also had high expectations that students would be prepared before 
seeking tutoring because of her experiences. Danielle had a different role as a tutor than she held 
as a student but being on the other side of the interaction informed how she envisions the ideal 
actions of a tutor to help students meet the goals she had held as a student seeking tutoring.  
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Jake the Mentor 
Jake was the only engineering major in my case studies. He told me that his first semester 
tutoring was almost all a single class, Discrete Mathematics, which functions as an introduction 
to proof course at the university. He became a tutor specifically so that someone could tutor that 
course the semester after he took it. In the final interview he told me about getting the position. 
[T]hen my Discrete Math professor… was like “Why don't you become a tutor? 
You definitely have the skill you should do that.” So right at the end of the 
semester he got me a job here. Got me in contact with [the MLC director] and 
then and then I didn't even really have to go through the process. I was kind of 
just told to show up. And the main thing was, for that professor's class, because 
there's not a lot of people tutoring Discrete, and I had just finished it which was a 
prime time, and I did really well in the class, and I took the time to really 
understand the material. Rather than just trying to get the grade. 
Jake emphasized understanding in his own mathematical journey and expected the same from his 
students. It is interesting that he talked about the “prime time” to be tutoring the course as being 
just after successfully completing it as well. For Jake, a minimal distance between his experience 
and that of the students was ideal. He talked elsewhere about being “just like a grade ahead” of 
his shared experiences with students and in one interaction talked about how he had started a 
problem wrong because “I haven't seen this in two years so I've gotta sit down and actually 
think about it. And I might start it off wrong. Like here I started off wrong.” And about another 
course he also hadn’t taken in two years in a different interaction, “You forget a lot in two 
years.” Jake thought that he was best able to help other students with the material while it was 
still fresh in his mind, and while his shared experience with them was recent. 
Jake seemed to see students as people who were in the process of becoming his peers. His 
use of pronouns in stimulated recall (“we did this” versus “then I told them to do this” as briefly 
discussed in the previous section on nonjudgmental equals) showed that the more advanced a 
student was in mathematics; the more likely Jake was to use “we/us” language when talking 
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about the interaction. When he talked about relating to students he would use language like 
“we're just like a grade ahead of” the students and talks about giving them “tips” because he was 
recently in the same course with the same professor. Jake seemed to see himself in the role of a 
peer-mentor, not on the same level, but also not very far ahead. I thought of his positioning work 
as being almost like that of an older sibling. He didn’t like being in a position with a lot more 
power than the student, but he also saw that he had knowledge and help to give them precisely 
because he was farther on than them. He favored giving a clear example first, rather than having 
the student join in with muddling from the outset, but never articulated very clearly why beyond 
that he thought it was better and was how he learned best. Note that giving a clear example for 
Jake did not seem to conflict for him with seeing muddling and struggle as valuable. Jake talked 
a great deal about how students should put in the hard work, gain understanding from repeated 
failure, and learn how to find and learn from their mistakes. In that sense, he expressed a view of 
struggle similar to that of Eric. The example was not meant to help the student avoid all 
struggles, but to “give them a kick off” and get them started struggling in a productive direction. 
This example-first enactment was in contrast to the other participants who were more often 
observed to go over a student’s work with them or ask the student to help them come up with the 
next step of the problem from the start. Jake also emphasized real-world examples and that 
students should struggle before asking for help. 
 Jake was recorded in a tutoring interaction with another tutor/peer. In that case, he 
described the interaction as being different not because the other tutor has a different role or 
more power than a typical student, that is, not in the way that Lily described her similar 
interaction being tutored by Eli, but because of what Jake could assume about his beliefs and 
values. The “student” in this case was a member of the club and an UMPT himself. Unlike Lily, 
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Jake didn’t seem to struggle with the feeling of being equal to a student, but did appreciate not 
having to engage in negotiation of roles and goals for the enactment. In stimulated recall around 
that particular interaction, he described what made the interaction different. 
Jake: [I]t's different when you're working when it's the same class you’re in, 
rather than, I don't know it just feels different… it's more of like, hey this is what 
I did, and less of this is what you do. I don't know. Because he understands 
where we understand on the same thing. 
Researcher: So, this is much more a peer interaction. 
J: Yeah. I mean usually we work together in this, so this isn't much like 
tutoring… he also works here so we're also coworkers… So, it's also different, 
since he works here, he's also like at the same level of understanding how a 
tutoring interaction works as well. So, I don't have to dumb anything down for 
other tutors. I don't have to describe it like, you don't know it… I feel like 
tutoring another tutor is like a completely different interaction. And I'm not 
as afraid to ask questions because I know the person well and I know what they 
know. Which when you really know how much someone knows you can tutor 
them way better. Like, you can know when you need to explain and when you 
don't need to explain which is nice so you're never overexplaining anything. 
R: So, they're better at understanding the nature of this interaction? 
J: Or like how I might teach them versus like, yeah, you know how other people 
like to see their work. 
R: So, he trying to be the model student that he wishes he got to tutor in a sense? 
J: Yeah, yeah. But also, this one is like we're both students and we're both 
trying to figure out the problem together… in higher level classes, every once 
in a while, I'll get, like, I'll get people in programing classes sometimes and that 
interaction goes more like that, too. I kind of cut to the chase, know what they 
know, but since we primarily – or any high-level math, like you don't have to be, 
like, once you get right above, Discrete's right on the edge of that. And then 
classes higher you just cut to the chase. At that point they're either in it because 
they really want to learn it, so they know quite a bit, if they're below that then 
they're still like in Calc I, Calc II, Precalc, they're still on the cusp of, ah, I don't 
really know anything, or, ah, I don't really want to learn it. 
The way that Jake describes this interaction as being different is largely that there is an 
understanding from both parties of what is expected. Figured worlds called these shared 
expectations of who should say and do what scripts (diSessa, 2007; Herbel-Eisenmann et al., 
2015; Holland et al., 1998; Matusov, 2007). The idea of a script is that if the individuals 
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interacting can correctly anticipate the responses of the other, then they make assumptions that 
both individuals understand their role and share the values of the figured world. This 
understanding means they can spend less time and energy focusing on authoring, positioning, 
and negotiating and instead simply act in the ways that the script prescribes in order to reach 
their goals. Jake gives evidence here of a gradual becoming peer process tied to the idea of a 
shared script that he perceives. To Jake, there are those Calculus students who haven’t figured 
the script out yet, the Discrete Mathematics students who are “on the edge of that,” and the 
students in higher level courses who have developed the habitus and learned the shared scripts of 
the figured world. The last category he characterizes as those who seem to know how tutoring 
works and what they need from a tutor and so can communicate with the tutor more efficiently 
and effectively.  
There was further evidence of this progression into peerness in Jake’s pronoun usage 
throughout our stimulated recall when talking about students. In discussing every interaction 
(seven total) with a Precalculus or Business Calculus student he used the pronouns “me/I” and 
“he/she/they” and never used inclusive “us/we” language that linked him to a student. For 
example, he never said “then we found the maximum.” For Calculus I he used “us/we” language 
in one out of four cases. However, when discussing upper-division student interactions (ten total) 
he used “us/we” language half of the time (five interactions). Coupled with his description of this 
tutoring interaction with a fellow tutor and upper-division student I take this as evidence that 
Jake’s idea of who are his mathematical peers is strongly linked to the mathematics course that 
they are taking, with the idea from figured worlds that upper-division students are more likely to 
share his beliefs about tutoring and mathematics as they have had a chance to be more shaped by 
the expectations within the figured world of university mathematics. Jake’s different use of 
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physical positioning when working with another tutor also supports the conclusion that his goal 
is enculturation of students toward the club’s ideal. That is, he emphasized sitting next to lower-
division students for the purpose of communicating parity in the relationship and helping them 
engage with the mathematics, but once he felt like those norms were well-established he felt free 
to stand and work on the wall whiteboard without disrupting those norms. 
Jake was often observed in tutoring interactions working to connect the mathematical 
work to student majors and giving advice or mentoring, “I like to, when I tutor if I can, to give 
them tons of advice, you know.” He wanted students to succeed by seeing how things connected 
and applied and motivating their mathematics with real-world examples. Within that paradigm 
Jake did not set himself up as an expert in pedagogy but instead as someone sharing what 
worked for him. In a stimulated recall I asked him about using a lot of “me language” when 
giving the student advice and a real-world example. I think that the following sums up a lot of 
how Jake sees himself and how that drives his choices while tutoring. 
Researcher: And there you used that example, you used a lot of me-language, it 
works better for you, my works better. 
Jake: Yeah, I'm just trying to describe it like, hey this worked for me, so. 
Because there's that idea of, because this is what I like. And some of it as a tutor if 
you use that me-type stuff, and you're the one tutoring it they're like, OK this got 
him to the point of being able to teach me it, it must have worked for him. So 
that's the type of logic that I use with that. They like, like if someone's helping me 
with something and they're like this is what I did to understand it and I did really 
well with it. It's like, that much work if they did really well. I think that's what I, 
that's what I try to do… Because I really want to show the students, hey it's 
worked for someone. But I don't say you have to use it, it's like an option. 
R: And why don't you say, like, you should do this? 
J:  People think differently. So, I personally think about real-world applications. 
That helps me with stuff. And some people don't like that. There's a lot of, I know 
a lot of the math majors I work they don't need real world examples to understand 
things. They can just see numbers and automatically know what's going on. I don't 
get how that number relates to this number, OK, let's think about it in terms of 
some system with forces and then it makes sense for me. I mean that happens for 
a lot of students, it also depends, I kind of know what the majors are for that class. 
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Jake sets himself up as being useful to students because of his experiences and not because of 
particular pedagogical knowledge or prowess. He isn’t claiming to be a teacher or expert but 
rather seems to be in a way inviting students to be like him when they grow up. He ties his use of 
real-world examples to being an engineering major, but is quick to say that what worked for him 
might not be universally best for everyone. This is why I see Jake as a mentor. He sees value in 
his experiences when helping students without either setting himself above them as an authority 
like a teacher, or considering all of them fully his peers or projecting his experiences onto them 
like Danielle. 
Eric the Friend 
Eric’s tutoring style was the most focused on affirmation of students within my 
participants. His enactments emphasized encouragement of the student and affirmation of their 
mathematical abilities, as well as equity in how he treated students. “I hope I treat them all the 
same way, I want to treat them all just like a friend that needs help” (Eric, stimulated recall). 
Eric used student names repeatedly when talking about them in stimulated recall interviews and 
emphasized affective factors and student confidence more than the others. The other participants 
almost never talked about students by name in stimulated recall interviews, even though virtually 
every interaction began by greeting the student by name after seeing their request in the queue. 
That is, all participants had access to student names at least three times, first when they got the 
student’s name from the queue, second when using the name to find the student, and finally a 
third time hearing themselves say the student’s name on the video recording during stimulated 
recall.  
Eric was less open about his background and future plans than the others, but neither 
involved teaching. What I found interesting about Eric was his use of student names. When a 
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student comes up in the queue the tutor usually makes note of the student’s name so they can 
help the right person when they get to the table so all of my case study participants in theory 
knew the name of every student that we discussed in stimulated recalls. The other three 
participants only ever used names for two very regular students while Eric used student names 
over 30 times in discussing twelve interactions in stimulated recalls. I took this to be evidence 
that Eric someone sees the students as more of individuals, and perhaps more as equals, while the 
other participants may have thought of students more as belonging to a certain group or type of 
student. 
Name use coupled with repeated talk about affirming students made Eric seem like the 
most personable or friendly of my case study participants. He prioritized affect and individuality 
more than my other participants. In practice, Eric was also the UMPT most likely to explicitly 
cite “wait time” and talk about his strategies for making students produce more of the 
mathematics and be more engaged in the solution process. He tied the idea of wait time to 
building student confidence through showing them what they do already know. In one particular 
interaction we watched together in stimulated recall I commented at there seemed to be a lot of 
back and forth between him and the student and he explained why he was doing that. 
Eric: [T]hat kind of relates to, we had a brief bit in orientation where if we ask a 
question we should allow sufficient time for a response. So, there I felt like she 
knew it, so I just kept waiting and, in the end, she said something which was the 
answer I was looking for. That was kind of going along with the whole 
confidence and the whole student using past information that they should know, 
or not that they should know, but that they can apply to new things. 
Researcher: Yeah. And that's something specifically from orientation and 
training? Practicing that wait time? 
E: Yeah, wait time. That one only a couple people went to, but the wait time part 
I found probably most beneficial. Just because like I find myself when I ask 
questions very often, if I don't get an answer right away, that I just keep dropping 
hints until they finally do get the answer. So previously when I was talking about 
tangent I dropped a whole bunch of hints and she still didn't get it so then I was 
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like, OK now I should wait and see – can they make that final leap to get to 
where I want them to be by that time? 
Eric’s emphasis throughout this and other interactions was largely to individualize his tutoring 
by looking at what the student seemed to know and not to know. This contrasts with Jake whose 
tendency was to jump in right away and provide a clear example. Eric was a nurturer trying to 
provide just enough mathematical help for students to succeed while also acting intentionally to 
keep their affect positive and build their self-confidence through his tutoring. 
Conclusion 
Research question two asked: What tutor identities are apparent from observation, self-
report, and tutoring enactments? This chapter provided evidence that UMPTs author the role of 
an almost-peer and enacted that role by being nonjudgmental, highlighting their shared 
experiences, and using body posture and artifacts to intentionally author their role as positioned 
toward the student as one of equal power in tutoring interactions. The beliefs about being 
nonjudgmental and having shared experiences in the tutoring interaction are linked to their goals 
and beliefs about the larger figured world of the MLC as discussed in Chapter 4 as a space that 
was neutral and welcoming. All of my participants resisted being used in place of other resources 
like going to class or the assistance available in online homework programs. They also 
contrasted their role as a tutor with that of a TA or professor and thus revealed their view of what 
it means to be a tutor. In particular, their view of the separate role from that of a TA had a 
reflexive relationship with the lack of social interaction between TAs and UMPTs – the lack of 
interaction led to social distance, which in turn contributed to different tutoring enactments, 
which in turn resulted in an environment where the groups did not have to interact.  
The participant’s roles were enacted in tutoring interactions to reach certain goals. The 
primary three goals that they talked about were students truly understanding the material, 
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students becoming independent and no longer needing a tutor, and students feeling positively 
about mathematics and the tutoring interaction. These align with the more macro-level goals of 
enculturation toward enactments like those of the club discussed in the last chapter. 
Understanding was described as being the opposite of “just wanting the points” and students who 
wanted to understand were described as having certain enactments such as trying the problem 
first, being actively engaged with the tutor in finding a solution, and asking questions. Student 
independence was described by the tutors as desirable so that the students could solve problems 
on exams and so that they would be better prepared for future courses. UMPTs also described 
their desire for students to have a positive affect, which aligns with the idea of the MLC as a 
welcoming place, and the tutors’ role as an almost peer whose close experiences are encouraging 
for students. 
Research question three asked: What distinguishes different types of tutor identities? 
Here I presented how all of my participants showed a great deal of overlap in their views of their 
roles and their goals within the figured world of the MLC. However, each also came into tutoring 
from a different background and with different majors and goals which formed their histories-in-
person. These influenced the development of their tutor identities so that Lily’s was closer to that 
of a teacher, Danielle’s was heavily influenced by being a student, Jake saw himself as a mentor, 
and Eric was a nurturer more concerned with the students’ development of their own 
mathematical identity than with the mathematics itself. The role of an almost-peer was present 
for all of my participants, but they differed in their interpretations of what that meant, exactly. 
While Eric, Danielle, Lily, and Jake each talked about being an approachable peer, they all 
brought their own backgrounds and beliefs into their tutoring as well. Lily seemed to be the least 
embracing of a peer identity with students as evidenced by how she distanced her interaction as a 
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student from the work she does as a tutor, and focused on student understanding and a positive 
affect toward mathematics. Danielle saw herself in many ways as a former student of the MLC 
who was now taking on a new role as a tutor which caused her to interpret her roles and goals 
through what she thought the student wanted. Jake spoke of treating students equally as a goal, 
but pronoun usage and his tutoring interaction with another UMPT tell a more complicated story 
of progressively becoming his peer as students’ understanding of their own role and Jake’s and 
so gradually become more aligned with his self-perception. Jake also placed emphasis on self-
efficacy and hard work as being necessary for students to succeed. Eric showed the most 
evidence of an emotional or personal connection with students by the use of their names and 
foregrounded affect as a goal of his tutoring.  
The figured worlds framework provided a theoretical lens that allowed me to consider 
multiple grain sizes during analysis. The framework’s emphasis on mediation and attending to 
situated meanings for enactments, objects, and roles caused me to note the central position of the 
club in influencing the figured world and how that caused certain enactments and goals to be 
foregrounded in tutoring interactions. Finally, a consideration of the MLC as a heteroglossic 
space meant that I attended to “voices” beyond the in-the-moment interaction and their potential 
mediation for my participants as they reflexively created, adjusted, and enacted their roles as 
tutors and their goals for tutoring within the figured world.  
My participants’ stimulated recalls and final interviews along with observational and 
survey data contributed to a composite picture of the identity of an undergraduate mathematics 
peer tutor within the particular figured world of the mathematics learning center. Each of my 
participants also showed how their background experiences mediated how they appropriated 
ideas of being a tutor from the heteroglossic space to author their individual tutor identities. An 
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understanding of how UMPTs form their identities through their sense of their own role being 
enacted in tutoring interactions to reach particular tutoring goals is beneficial when considering 
how best to recruit, train, and evaluate tutors. In the next and final chapter, I will summarize my 
findings, the contributions of this study to the field, and the implications of my results for 
practice and future research. 
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Chapter 6: Discussion 
In this dissertation, I have described the figured world of a particular mathematics 
learning center (MLC) from the perspective of the undergraduate mathematics peer tutors 
(UMPTs) employed there. Within a figured world, identity and the social environment, including 
enactments, artifacts, and the meanings attributed to them, have a naturally reflexive relationship 
where individuals shape the collective and are in turned shaped by it. The ongoing assumptions 
and actions of interlocuters enacting identities within the social space form the figured world 
(Holland et al., 1998). The tutor identities of my participating UMPTs were built upon their 
history-in-person within the figured world and in turn contributed to the figured world so that my 
three research questions are interrelated, even if here I have sought to answer them in a linear 
fashion.  
I demonstrated that there is a lack of research around mathematics tutoring at the 
undergraduate level and that undergraduate mathematics tutoring plays an important role in 
undergraduate mathematics education in the United States. In particular, I highlighted that a 
large portion of undergraduate mathematics students encounter undergraduate peer tutors during 
the calculus sequence (Bressoud et al., 2015). I also shared research that indicates that the 
mathematics learning center is socially and otherwise distinct from other, more widely 
researched learning spaces and a peer tutor from other types of mathematics educators (Colvin, 
2007; Mills et al., 2017; Solomon et al., 2010) and that we lack sufficient studies of MLCs and 
UMPTs in the US (Mills et al., 2017; Roscoe & Chi, 2007; Topping, 1996). 
I approached the study using the theoretical framework of figured worlds (Holland et al., 
1998). Figured worlds allowed me to consider the individual in their reflexive relationship with 
identities and enactments. This framework also allowed for flexibility in grain size during 
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analysis. For example, the framework allowed me to analyze broad patterns like how 
whiteboards are used and how their use is perceived and also allowed me to consider fine-
grained data such as how participants used pronouns. I believe that the figured worlds 
framework’s attention to the positions of persons helped reveal the centrality of the club and 
enabled me to trace the influence of the history-in-person in the identity work of my participants. 
This framework also allowed me to view the interactions of the UMPTs with the choices of 
course instructors and coordinators not as a conflict or tension, but of positional power relative to 
the relationship between two overlapping figured worlds. 
In Chapter 3, I described my methodological choices in designing and conducting my 
study and analyzing my resulting data. Notably, I highlighted my decisions to utilize a broadly 
distributed survey and naturalistic observations and then recruit four case study participants for 
more lengthy and in-depth investigation. Discourse analysis (Gee, 2007) was used to reveal 
patterns in pronoun usage that foregrounded Jake’s progressive view of students as peers as well 
as how UMPTs considered themselves part of the club while at the same time distancing 
themselves from the TAs. The use of grounded theory methods (Strauss & Corbin, 1994b) meant 
that themes such as the goal of a positive affect for students emerged from diverse data sources. 
I addressed the answer to research question one – How do undergraduate mathematics 
peer tutors describe the figured world of a mathematics learning center? – by describing the 
figured world of the MLC from the perspective of the UMPTs describing various groups that the 
UMPTs felt were important within the figured world of the MLC and emphasizing the mediating 
roles of the MLC’s location and various cultural artifacts. In doing so, I also drew from my own 
field observations as well as survey and case study data. In this analysis I provided evidence that 
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the affinity group of ‘the club’ was central to the UMPTs view of the figured world and 
influenced their enactments within it.  
In answering both research questions two and three, I considered the stimulated recall and 
final interviews of my participants as central; however, my analysis of their utterances was again 
supported by my observations of their tutoring enactments and data from the survey. All of my 
participants described a social as well as an institutional identity formation as a tutor that drew 
on their own past experiences and future goals. I addressed research question two – What tutor 
identities are apparent from observation, self-report, and tutoring enactments? – by describing 
the roles that my participants authored for themselves as tutors and the goals they articulated as 
being central in their tutoring enactments. In particular, I noted the ways that goals the UMPTs 
had for their tutoring enactments reflected a desire to enculturate lower-division students into the 
practices and values of the club. My participants shared many similar views about what it means 
to be a tutor and the goal of a tutoring interaction. 
Yet, there were distinctions among my participants. I answer researched question three – 
What distinguishes different types of tutor identities? – by considering the different trajectories 
of participation of my participants as possible mediators for their differences in tutor identities. 
The history-in-person of each UMPT shaped their interpretation of their tutoring and influenced 
their tutoring enactments. 
Next I will summarize the results. I will address the implications of my study for practice 
and the limitations of the study before finally discussing the contributions and to future research. 
Summary of Results 
I have mentioned elsewhere that my decision to sequence a description of the figured 
world of the MLC and then the identities of the UMPTs is in many ways arbitrary. The 
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interrelated nature of my three research questions leads me to draw out five major results from 
my three research questions rather than maintaining strict separation. These major results are: 
1. The importance of the MLC as a central, neutral place, where students and tutors 
positioned as having agency. 
2. The centrality of ‘the club’ as a social-mathematical community that provided the 
UMPTs with a sense of belonging and whose activities informed what enactments they 
valued among students. 
3. The mediating role of the front desk and queue system in authoring roles of autonomy for 
students and facilitating the interactions of the club. 
4. A description of the goals that UMPTs expressed for their tutoring and how these goals 
led them to author roles as peer-mentors with agency in choosing enactments that they 
felt were best for students. 
5. An understanding of each participants’ history-in-person shaped their patterns of 
participation within the figured world. 
I will address each of these five results in turn here and then discuss their implications for 
practice and future research. 
Neutrality and Centrality of the MLC 
The figured world of the MLC was described by the UMPTs as a central, neutral, 
welcoming location designed with artifacts meant to mediate desired tutoring interactions. Its 
centrality refers to the way the physical placement on campus conveyed its purpose as a campus 
resource open to all students, but also as it enabled undergraduate STEM students to congregate 
for social as well as academic interactions. The result was a space where UMPTs felt a great deal 
of ownership and UMPTs strongly identified with the club and their role as tutors, but at the 
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same time, the MLC was a space where students were given autonomy and authority to direct 
their own learning (more on this in the coming section on the front desk and queue). The 
physical location, layout, and cultural artifacts of the MLC mediated certain enactments and 
communicated certain values and roles that individuals could take up. The case study participants 
also talked about how the MLC’s location in the library provide a sense of neutrality so that 
students in all fields of study were equally able to access tutoring. Students had a place more 
comfortable than a professors office to seek help. The cultural artifacts and their arrangements 
within the MLC mediated tutoring and other enactments and served to create an environment 
where students were positioned as autonomous learners and UMPTs were positioned as members 
of a particular social-mathematical community. I also examined how those values and goals 
drove UMPTs to utilize and view the artifacts in certain ways – the relationship is bidirectional 
or circular, rather than unidirectional. Cultural artifacts serve as more than facilitators for 
specific physical actions, people also 
place cultural artifacts in the environment to stimulate their memory, to guide 
their problem solving, to shape their feelings, to remember their goals, to 
remind themselves who they are, or to otherwise affect their thoughts and 
emotions. (Holland & Lave, 2009, p. 6) [emphasis mine] 
When considering artifacts in this way, the influence of the table organization can be seen in 
shaping the values and goals of the UMPTs within the MLC, even if the purported goal of the 
tables’ organization is not fully enacted by students (see the next section on collaboration). 
Leaving a section of tables undesignated and unnumbered also mediated the use of the space for 
more than tutoring. The other cultural artifacts seemed to show a mediating relationship where in 
practice they facilitated certain tutoring enactments in addition to shaping the values of the 
figured world (see the section on the front desk and queue). 
 270 
 
Within the MLC, students were, in a sense, considered the ‘customers’ so that both 
UMPTs and professors were in some ways positioned in less powerful ways. Students would 
determine when they wanted a tutor’s help and on which specific problems Professors were 
positioned by UMPTs as having limited say in what took place in a tutoring interaction in 
regards to the activities (i.e. how to answer the student’s question), though professors remained 
powerful in making curricular decisions (i.e. what material the questions covered and when in the 
semester). The individuals outside the MLC influenced the MLC largely through curricular and 
pedagogical choices, and the UMPTs’ reactions to those choices revealed that they did not see 
their role as reporting to a professor but rather more like a colleague from an overlapping figured 
world whose role was to supplement. UMPTs talked about professionalism in relationship to 
professors and redirected conversations when professors were spoken of disparagingly by 
students. Though they did not always agree with professors’ decisions, they did not attempt to 
position themselves as more knowledgeable about mathematics or in evaluative roles.  
Two specific cases highlighted the sometimes-complex relationship between UMPTs in 
the MLC and these outsiders. First, the decision by an instructor/course coordinator to not 
introduce the unit circle until after a midterm that included trigonometry highlighted how 
UMPTs felt their role was to use methods from class rather than teach new material even if they 
had concerns with how content was ordered. Second, the request of a course coordinator to give 
additional restrictions to UMPTs tutoring his course (i.e., not using calculators) demonstrated 
that the UMPTs did have strong beliefs about what tutoring enactments were best for students 
and were willing to resist outside pressures dictating the form of their enacted roles as tutors 
when they felt that the restrictions were not in students’ best interests. 
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These two incidents combine to reveal a complex view of tutor autonomy and 
interdependence with mathematics classroom instructors. A helpful way to frame the UMPTs’ 
view is that they seemed to feel that the figured world of the MLC and the figured world of a 
mathematics course overlapped so that there were positions of power within each sphere not 
beholden to those positioned powerfully in the other. They described a world where two figured 
worlds complement each other to support student learning. This is in contrast with being seen as 
a nested structure where the MLC was contained in the figured world of the mathematics course 
and thus under the positional authority of the instructor in regards to tutoring practices. The 
UMPTs did not reject the positioning work of an instructor to determine the content and 
organization of their own course, but they did reject the positioning work of an instructor who 
wanted to restrict certain enactments within a tutoring interaction.  
At the same time, UMPTs positioned students as having more positional power and 
autonomy than is customary in educational situations. The UMPTs sometimes framed this power 
as the tutor providing ‘customer service.’ The neutrality of the space was also evident in the 
affordances it gave to student autonomy. For example, UMPTs spoke positively about students 
who came in and used the MLC as a study space even if they didn’t work with a tutor. They also 
described the ideal student as one who tried problems before asking for help and positioned 
students as capable of identifying when they needed help and articulating their mathematical 
questions. The student, and not the tutor, was the one to select mathematical problems in the 
MLC. The student, and not the tutor, was the one to decide when they needed help. The student, 
and not the tutor, was usually the one to decide when the goal of the interaction had been reached 
and the tutor could leave. 
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The Club and Collaboration 
The MLC was central to the UMPTs’ social as well as professional lives. UMPTs 
identified different social groups within the MLC. They categorized and viewed their social 
group, ‘the club’, as the central around which many of their enactments formed. This was due, in 
part, to the mediation of the queue system and the front desk and the location of the front desk 
adjacent to the unnumbered/unlabeled tables where the club tended to congregate. There was 
also a culture cultivated by the director of the MLC where she allowed individuals to study in the 
MLC even without seeking tutoring, and allowed UMPTs to remain in the MLC after hours. The 
MLC was central to the social as well as professional lives of my participants with other tutors 
and other upper-division STEM students forming a community that valued collaborative work on 
mathematics homework and projects. The club members were a distinct group from the students 
seeking tutoring and all but one UMPT were observed to engage in the activities that defined the 
club as an affinity group (Gee, 2000). These activities included being available to help students 
even when ‘off the clock,’ engaging in social and academic interactions at the tall tables and 
front desk, working collaboratively with other club members on homework in ways that 
foregrounded understanding as valuable, and remaining after hours to continue working together 
academically and/or socializing. 
The idea of collaboration on their own homework seemed to also extend to collaborative 
enactments helping lower-division/non-club-member students. During my observations it was a 
regular occurrence for multiple tutors to work together to help a student. It was also not unusual 
for an UMPT who was present but not currently working to be asked to help, and on more than 
one occasion a club member who was not on the payroll at all was observed to jump in as well. 
The club’s activities seemed to frame the figured world of the MLC as one where the central 
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activity was ‘helping one another to really understand mathematics.’ This was communicated 
both in the stated values of my participants and in their enactments. 
UMPTs expressed that they thought that the course designations of the tables were 
intended to foster similar collaborations between students as they had formed within the club. 
The UMPTs took the table arrangement as evidence of values important in the figured world of 
the MLC even if it was not always enacted. The ways that UMPTs emphasized collaboration and 
related collaboration back to the club demonstrate the centrality of activities common to the club 
as being desirable activities for students to engage in, as well. The section on muddling, 
mentoring, and success will talk about the goals of tutoring enactments and how they relate to 
the club in more detail. 
The Front Desk and Queue System 
The queue system was a central mediator to the tutoring enactments in the figured world. 
This was evident in my observations of interactions, the descriptions of the queue’s functions by 
my participants, and, perhaps most tellingly, in their descriptions of what happens when the 
queue is not functioning. Through my analysis I came to agree with my participants that the 
queue was ‘how this place runs.’ The queue system functioned as one of the primary mediators 
of the neutrality of the MLC by shaping student and tutor roles. It communicated fairness. It 
positioned students as capable of directing their own mathematical learning and of having a 
powerful position to ‘summon’ a tutor rather than having a tutor ‘preside’ over their study space. 
Positioning students in that way also altered the role of an UMPT and may have contributed to 
the feeling among participants that their job included ‘customer service’ and that the student had 
power in the interaction. Furthermore, the queue was said to allow tutors to focus on their 
tutoring interactions in the moment, rather than on the busyness of the MLC. 
 274 
 
The queue also shaped tutors’ activities when they were not helping a student as it drew 
them into a central location where they had ‘down time’ to interact with one another. The front 
desk’s proximity to the tall ‘club’ tables and the functionality of the queue system mediated 
repeated actions of working together on homework and interacting socially for UMPTs and non-
UMPT club members. It is possible that the club itself formed from the mediation of the front 
desk and adjacent tall tables as a central location for ‘hanging out’ (as mediated in turn by the 
queue) as well as other factors like a culture that valued understanding, and the policies of the 
director that permitted studying and socialization in the MLC. The club’s importance in 
determining desirable enactments then reflexively informed UMPTs’ perceptions of students and 
choices when tutoring. 
Muddling, Mentoring, and Defining ‘Success’ 
The goals that UMPTs expressed as motivating their decisions when tutoring were 
revealed by how they explained their decisions of certain enactments and reflected on their 
tutoring overall in interviews. Figured world considers all enactments to be goal oriented and to 
reflect an individual’s identity (Holland et al., 1998). Furthermore, multiple (sometimes 
competing) goals mediate actions; and one action may serve multiple, simultaneous goals 
(Wertsch, 1998). One of the most cited goals for the participants’ tutoring was student 
understanding of mathematics – this was true across the survey responses and case study data. 
They contrasted students who want to understand mathematics with students who ‘just want the 
points’ and tied this goal back to how they classify and judge students in interactions. Muddling 
was seen as desirable rather than problematic because UMPTs viewed it as more likely to help 
the student reach understanding than a clear exposition of the solution.  
 275 
 
Muddling was also seen as a way to model problem-solving for students. That is, my 
participants reported that muddling was in itself a desirable enactment for students to emulate as 
it would allow them to work through more challenging problems on their own as well. This goal 
of an UMPTs’ tutoring enactments was more complicated to unpack as each case study 
participant wove together the interrelated ideas of self-efficacy and the ability to work 
independently. Regardless of differences in individual framing, the case study participants all 
emphasized a goal of students eventually no longer needing a tutor but being able to confidently 
solve mathematical problems without a tutor whether on their own or in collaboration with a 
social group similar to the club. The participants’ framing around this goal was that they wanted 
to help the students gain skills beyond being able to solve a particular class of mathematics 
problem. In that sense, they saw their role more as mentors helping students to become more 
successful in the role of a “student” as much as helping them master the ‘content’ of the course. 
Another goal was that of creating a positive student affect. For some participants this 
meant that the student was enjoying the tutoring interaction. For others it meant cultivating a 
love of mathematics itself. All four case study participants talked regularly about student mood 
and affect during the study, but showed variance in how they interpreted a positive affect within 
their enactments. For example, Lily and Jake placed more emphasis on liking math for its own 
sake, while Danielle and Eric had more emphasis on a positive affect’s positive outcomes for 
student learning. 
The classification of students who entered the MLC seeking tutoring rather than as club 
members into groups was behavioral with students being labeled as ‘bad’ or ‘good’ based in a 
large part on whether their actions seemed to reflect shared goals with the UMPT for the tutoring 
interaction. The UMPTs defined the ‘success’ of their tutoring interactions in terms of the 
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student becoming more independent, having a positive affect, and really understanding the 
material.  
Tracing Tutor Trajectories 
Each of my case study participants had their own narrative of becoming a tutor. These 
narratives revealed portions of their history-in-person that shaped their perspectives and 
enactments within the MLC. Of course, one’s history-in-person is not fossilized. Once each of 
my participants became a tutor in the MLC their ongoing negotiation of their roles and the values 
of the figured world in the same context as one another led them toward similar, shared, or ‘as-if’ 
shared perspectives of what it means to be a tutor. 
The most common description by UMPTs describing their own roles as a tutor in the 
survey and interviews was that of an almost-peer, a role that they saw as having affordances that 
were constrained within a more institutionally powerful role like that of a professor or TA. 
UMPTs struggled in some ways to describe their role beyond being a near-peer. Some of their 
clearest explanations came not from their descriptions of their role, but from their contrast of 
their role with another role. This is expected as the figured world framework as applied to 
identity posits that the self can only be fully understood in contrast with internalized perceptions 
of “the other” (Holland & Lave, 2009; Urrieta, 2007). The roles they most often compared and 
contrasted their role with were those of a graduate teaching assistant (TA) or a classroom teacher 
or professor. They felt that their role was to supplement rather than to present new material. They 
felt that they could not be expected to have the same familiarity with content and with a 
particular course’s pacing, etc., that a professor or TA would have. My participants also 
expressed in their survey responses and interviews that they resented being used to answer 
questions that could be answered by an answer key or internet search. Survey responses show 
 277 
 
that tutors as a whole believed that many students saw them as the human equivalent of an 
answer key or a solutions manual, but they rejected that role and authored an alternative focused 
on students working closely with tutors to come to a deeper understanding of mathematics, in 
doing so they expressed their agency to position themselves and their students (Holland et al., 
1998). 
The UMPT’s shared identity as tutors could be summarized as that of a peer-mentor with 
institutional authority who intentionally positioned themselves to grant students agency in the 
tutoring enactment by granting the students the position of choosing the mathematical problems 
to work on, and signaling their lack of positional authority by choosing eye-level and adjacent 
body positions relative to the student. These identity enactments had the stated goals of helping 
students to really understand mathematics with the ultimate goal of eventually no longer needing 
a tutor’s help. UMPTs also emphasized a positive affect for students as being a central value of 
the MLC as described in Chapter 4, and as a goal in their individual tutoring enactments. 
The case study participants trajectories of participation and future goals seem to have 
influenced their developing tutor identities within the figured world of the MLC. Lily is 
identified as a teacher because her past experience as a classroom instructor for karate and her 
desire to later be a high school mathematics teacher seemed central to her self-perception. 
Danielle’s self-perception as a student was similarly built largely on her past experiences, but in 
her case those past experiences were as a struggling student seeking mathematics tutoring in the 
MLC. It was through the lens of “when I was a student…” that she seemed to view the figured 
world. Jake’s peer mentor identity was foregrounded by how he had shared experiences with the 
students he was tutoring but was a semester or a year ahead of them in the curriculum. He didn’t 
frame his advice as what was best to do, but as something that had worked for him. This 
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positioned him as a mentor, but not an authority figure per se in the way that a professor or TA 
who assigns grades is an authority. Eric’s identity in relation to his students was the one most 
like a friend out of all of my participants. His use of students’ names and framing around the 
desires and needs of the student support that characterization. 
My participants all expressed similar but not identical roles and goals as being central to 
their self-perception as tutors. The differences I highlighted emphasize the importance of 
background, major, and other factors in the differences that became apparent between tutors at a 
smaller grain size. However, even with these significant differences, the UMPTs seemed to share 
many aspects of their tutor identities and many of their views on their roles and goals as a tutor. 
Implications for Practice 
The implications of my results for practice are in a greater understanding of the complex 
inter-relationships that influence enactments and the meanings individuals attribute to them in an 
MLC. I described the figured world including the location, layout, and the mediation of cultural 
artifacts in the activity of the MLC. What follows are five implications for practice. These 
implications are stronger for MLCs whose structures most closely mirror those of the MLC 
studied. For example, implications regarding UMPTs will not apply in the same way (or perhaps 
at all) to MLCs that do not utilize undergraduate peer tutors. At the same time, some of my 
implications can be applied across many diverse spaces. For example, this study found evidence 
that artifacts and their arrangements are important mediators for tutoring interactions as was 
suggested by Cunningham (2013).The implications are:  
1. Attend to what is communicated by the location of an MLC 
2. Consider the importance of a place such as the MLC as a social as well as an 
academic space 
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3. Understand how artifacts and their arrangements communicate and mediate goals 
and enactments 
4. Treat the MLC as a distinct figured world and the UMPTs as having identity roles 
that differ from those of other educators, and finally, 
5. Consider including UMPTs in collaborative ways with the educational work of 
instructors and professors. 
MLC Location 
An implication of this study for administrators starting or overseeing MLCs is that 
physical location may be salient to tutors’ and students’ perceptions and usage of the space. My 
participants’ emphasis that the centrality and neutrality of the MLC’s location allowed students 
to be welcomed would suggest that placing an MLC in another building may be preferable to 
placing it in an out-of-the-way corner within a highly mathematized space or in a less central 
space. My participants indicated that having the MLC in a central and not subject-specific 
location makes the space more inviting for students, particularly those who do not yet identify 
strongly with mathematics. While the UMPTs did not specifically address other possible 
locations of the MLC, their beliefs about the affordances of being in a subject-neutral, student-
centered, physically and academically central location on campus may inform the choices of 
location for other MLCs. If being in the library as well as the arrangement of cultural artifacts 
within the space signals that the space is student-centered and welcoming of studying and 
socialization even of non-mathematics majors, what does it communicate if an MLC is in the 
basement of the mathematics building instead? 
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Consider the MLC as a Social Space 
The MLC in this study emerged as a space where upper-division mathematics and STEM 
students took ownership and utilized the space for non-mathematical as well as mathematical 
work. Several of my participants highlighted how having the MLC and “the club” were 
important parts of their social lives. Solomon et al. (2010) similarly found that an MLC provided 
for mathematics majors could create a greater sense of community and belonging. Since a sense 
of belonging has been linked to greater persistence and engagement in STEM disciplines, 
particularly for underrepresented groups (Solomon, 2007; Walton & Cohen, 2011; Wilson et al., 
2015), stakeholders should consider how non-academic uses of the MLC can be encouraged in 
ways that foster a sense of community. If the MLC can become a place of belonging for STEM 
students, for example, allowing them to use the space for group study after hours, it may be 
better utilized and result in better outcomes for students – both those seeking tutoring, and those 
in taking on institutionally recognized roles as tutors. 
Attention should also be paid to the tutoring interaction as a social as well as academic 
encounter. It is not necessarily required that an affinity group like the club exists in a space for it 
to be a social space – or for it to be a place where students can find community. As Colvin 
(2007) found, it cannot be assumed that tutors or students necessarily have a clear idea of the 
social norms or goals of their interactions, and both may often be mismatched between a student 
and tutor. Making these social norms and goals explicit and shaping them to reflect what is 
desirable socially as well as academically may be enough to create a sense of belonging for 
students, and that sense of belonging in turn has been linked to STEM retention (Olson & 
Riordan, 2012). 
 281 
 
Artifacts and their Arrangements  
It seems natural to consider the artifacts within the designated space and how their 
presence, absence, and arrangement is likely to be taken up by students and tutors to form ‘as-if’ 
meanings about the central goals and values of the figured world and to mediate certain types of 
enactments (Cunningham, 2013). When designing the physical layout of an MLC, consider what 
types of tutoring and non-tutoring enactments you wish to see there. The UMPTs in this study 
explained how the provision of the queue system mediated their workflow and made it more 
efficient and more equitable for students. The queue, in particular, afforded students autonomy 
and positioned them as ‘summoners’ of tutors as they authored the role of determining when they 
needed help, and mediated self-reflection by asking students to describe what they needed 
assistance with in order to request a tutor. The UMPTs also highlighted how the groupings by 
course were designed to mediate collaboration between students and the formation of 
spontaneous study groups. However, though they noted that they rarely saw students utilize the 
course designated areas in that way, the course arrangement mediated the value of collaboration 
in the figured world. 
Small whiteboards were viewed to encourage parity in tutoring interactions so that 
students were coproducing mathematics rather than observing tutors produce mathematics as the 
UMPTs described took place in “teach-teach situations” on the wall whiteboards. MLC designers 
and directors should consider how the presence of artifacts like small whiteboards can encourage 
or discourage certain types of interactions within their centers. It is important to note that the 
mediation of objects is not static across different figured worlds. That is, the queue system meant 
that the MLC valued efficiency and efficacy because the community attributed that meaning to 
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it. If the director of an MLC has a stated mediating goal for an artifact, making that goal explicit 
may help the community to utilize it in the intended fashion (Holland et al., 1998). 
It is interesting that UMPTs classification of students seeking tutoring seemed to be 
based mostly on a match or mismatch between the student and tutor goals for the interaction – 
particularly on whether the student really wanted to understand. If the goal of understanding was 
foregrounded on signage or by the front desk staff, it could be that it would reduce conflicts that 
arise from mismatched expectations for the tutoring interaction. Since this study, the MLC has 
instituted a change in the tutor-request form to use the queue. The director of the MLC added a 
check-box to the form where the student must indicate that they have already tried the problem 
before asking for help. 
Consider UMPTs as Partners in Education 
Tutors positioned themselves as peer mentors to the students that they tutor. At the same 
time, tutors in this study framed their role as one of a colleague supplementing the professor’s 
role rather than an assistant or one of their students. Tutors could perhaps benefit from a greater 
knowledge of curricular decisions and their rationale. Areas of potential misunderstanding or 
confusion could be addressed by better communication between the professors and the 
MLC/UMPTs. For example, schedules for the major classes they tutor were covered as part of 
tutor training or regular tutor meetings or communications. The communication could also flow 
the other direction with tutors identifying problems, topics, or curricular decisions that seemed to 
be problematic for students and communicating their observations and concerns to professors 
and course coordinators. Within the figured world of a mathematics department, it may be 
challenging for an undergraduate to feel that their perspective is heard and valued simply due to 
the institutional power structures that separate them from a professor or a TA. The peer tutor can 
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then be a resource to whom students are more open, and who interacts with a large number of 
students over time. The UMPTs’ sense of how a curricular or other course decision is working 
could be solicited by professors or course coordinators as part of self-reflective improvement 
efforts. Something as small as knowing which homework problems seemed to give students the 
most trouble and what misconceptions were most common is a way that UMPTs could contribute 
to the broader department beyond their own tutoring efforts. At the same time, feeling heard and 
valued would likely have a positive effect on the UMPTs sense of belonging within the 
department and make them feel more included within a community of educators. 
UMPTs expressed how their work was part of a larger mathematics department and in 
service to mathematics courses. The cases of The Unit Circle and The Email highlight how 
tutors’ work intersects that of classroom instructors. In particular, those two episodes revealed 
how UMPTs viewed their own position in relation to that of other mathematics educators. MLC 
directors could consider and communicate what a course coordinator or instructor may or may 
not ask or expect from the MLC and UMPTs, recognizing that MLC directors are also engaged 
in negotiating their positions relative to mathematics department instructors.  
 The identities of students, tutors, and instructors form through experiences and are 
enacted in the context of particular figured worlds. Those enactments must be negotiated with 
‘the other’ as positional roles are accepted or rejected, and new ways of being are constantly 
being authored (Holland et al., 1998; Holland & Lave, 2009). It is important that practitioners are 
aware of the negotiations taking place both within a tutoring interaction and on the larger scale of 
the MLC’s policies and practices as they related to mathematics courses and departments. 
Making institutional roles and policies explicit may circumvent some conflicts, rather than 
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different groups or individuals expecting enactments of roles ‘as-if’ contrary values are 
universally shared. 
Treat an MLC and UMPTs as Distinct Spaces and Personnel 
This dissertation describes how an MLC is a complex, distinct figured world that is not a 
classroom or peer collaboration. It also highlights how UMPTs are reflective of their tutoring 
practices and able to articulate their in-the-moment decision making and view their role as being 
something other than that of a peer or of a classroom instructor. Any MLC should be able to be 
studied in a similar fashion, though naturally for a practical understanding aimed at influencing 
small changes in enactments a study with the depth I have chosen here for research purposes may 
not be necessary. Practitioners should assume that UMPTs have fairly sophisticated beliefs about 
teaching, learning, tutoring, and their own identity and role and ask them about it. 
The UMPTs in this study had complex views of their own tutor identities and I have 
demonstrated how those identities reflexively mediated their beliefs and enactments. This study 
has not sought to understand which tutor identities result in better student outcomes, but 
understanding that a tutor’s background, future goals, and previous experiences within the MLC 
can alter their self-perception and mediate their interpretation of the figured world should not be 
neglected when making hiring decisions. As Battey and Franke (2008) found, an educator’s 
background influences their interpretation of their own identity and enactments. In this study the 
UMPTs talked regularly about the value of struggle in learning mathematics. Several of them 
had backgrounds that included academic struggles in mathematics and the MLC employed many 
tutors who had struggled in mathematics in the past. The hiring of these “not 4.0 GPA” students 
as tutors could produce a community where struggle is normalized and valued, rather than a 
community of tutors who do not have first-hand experiences with struggling to improve poor 
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grades to share with struggling students. Normalizing struggle has been shown to be beneficial 
for students and promote a greater sense of belonging (Eschenbach, Virnoche, & Lord, 2014; 
Lewis, 2016). 
The selection and professional development of UMPTs and all educators should consider 
not only the ultimate pedagogical goal, but also the current beliefs and backgrounds of the 
participants within the context of the particular figured world. The case study participants that I 
studied demonstrate how four tutors in the same center can come from and orient toward 
different ways of viewing their work as a tutor and knowing the range of tutor backgrounds and 
experiences within a tutoring center will help others to operate such centers more efficiently and 
equitably. 
Limitations 
From the ethnographic tradition, in this study I sought to understand a single figured 
world during a single semester and have not extended my study toward understanding the 
similarities or differences between this figured world and those of other MLCs. This study is 
limited in that while I collected observations of the entire MLC, I only elicited explanations for 
enactments from a small subset of the figured world (namely the UMPTs), and repeated, 
extended explanations only from my four case-study participants. I do not claim that my results 
are inclusive of the views of other groups within the MLC (for example, the graduate teaching 
assistants) or to other MLCs. I do claim that my dissertation demonstrates that an ethnographic 
study is a profitable research methodology for understanding an MLC. 
I also include the limitation that while my methods of data collection and analysis were 
informed by grounded theory (Strauss & Corbin, 1994a), I did not seek saturation of my data set. 
The themes I analyzed and presented here are not the only ones that could be drawn from the 
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very generative data set that I collected. I selected themes for inclusion here based on what 
seemed most central to my participants, and also patterns of enactments or explanations that I 
found most intriguing as I considered the data. 
In my study, with the assistance of my committee, I chose to collect data for a particular 
portion of a single semester. There were references by my participants to other semesters where 
policies, procedures, or even just “the vibe” of the MLC differed from what I was able to observe 
and describe.  This is not a study investigating the development of the figured world or an 
individual’s initiation into it over time, but a description of several individuals’ initiation into the 
figured world is narrated through the self-report of my participants. Thus, for example, I can 
state that the queue was an important mediator in tutoring enactments, and the extent to which 
their performances relied on this mediating artifact based on their stories of their performances 
when it was unavailable, but I do not have data on how enactments took place before the MLC 
utilized a queue system. 
Finally, my study relied on voluntary participants which means that they were largely 
self-selecting. As I have noted, in my small sample of case study participants Hispanic/Latinxs 
were not represented even though they formed a large minority of the UMPTs (six out of 
fourteen UMPT survey respondents but no case studies), and mathematics majors were over-
represented (five out of fourteen UMPT survey respondents, but three out of four case studies). 
It’s not clear what difference this makes in my results. The lack of significant variance noted 
between the UMPT survey respondents and the case study participants is evidence that their 
views are likely similar, but there is not the same level of triangulation possible without 
stimulated recall and other data from those demographics. 
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Since I did not anticipate the centrality of ‘the club’ to the figured world prior to the start 
of data collection, I did not anticipate collecting additional survey data on the non-tutoring 
interactions that took place within the MLC. My data on the club is limited to naturalistic 
observations of the MLC and the perspectives of my case-study participants. If I were to 
replicate this or a similar study in an MLC, I would alter the survey to elicit participants’ 
descriptions of non-tutoring as well as tutoring interactions. 
Future Research 
In this dissertation I have created an ethnographic record of a particular mathematics 
learning center and a particular group of undergraduate mathematics peer tutors during a 
particular semester. It is my intention that this dissertation move the field forward in several key 
ways. First, I hope that this study provides evidence of a robust framework for similar studies in 
diverse MLCs across the country to form a more comprehensive picture of the enactments that 
take place there, the identities of tutors and others within the figured worlds, and the values and 
goals that emerge from and influence tutoring. I also encourage future researchers to consider 
multiple perspectives within and about the figured world – i.e., those of students and graduate 
teaching assistants – to gain a more holistic view. My work demonstrates that UMPTs are a 
unique group of mathematics educators whose own self-perception indicates that we should not 
consider them merely a subset of teachers or their work a subset of collaborative peer learning. 
Second, my study demonstrates that a tutor’s identity informs their enactments, and that their 
identity is built of not only their training and experiences within the MLC, but also their previous 
experiences as a student, teacher, within their major, and elsewhere as they have formed their 
histories-in-person. Studies are needed that explore how these differences between tutors may 
create different responses to tutor training and professional development.  
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Similar Studies and Extension to Other Stakeholders 
My use of the figured worlds framework provides an example of a productive theoretic 
lens and how it can be applied consistently through data collection and analysis. The use of 
figured worlds as my framework allowed me to collect a rich, generative data set including 
surveys, field notes, video recorded interactions, stimulated recall interviews, and semi-
structured interviews. I have also contributed a robust analysis of my data to increase our 
understanding of the sometimes ambiguous interactional space of an MLC. My study shows the 
fruitfulness of the framework for future research efforts in other MLCs and similarly complex 
social spaces and can provide an example of qualitative methodology consistent with the 
framework. 
I encourage other researchers to not only examine the roles and goals of UMPTs, but to 
use similar methodology to capture the perspectives of other groups like graduate and 
undergraduate TAs, the students seeking tutoring, and other stakeholders like instructors and 
course coordinators. My study demonstrated that each of these groups have a part in shaping the 
figured world of an MLC and their combined perspective will provide a richer view than the 
perspective of a single group like I have focused on here.  
Possible future research questions include: 1) Do students view UMPTs and TAs 
differently within the context of tutoring in a tutoring center? 2) How do professors view the role 
of tutors and what do they communicate about tutors/tutoring to their students? and, 3) How do 
enactments and beliefs differ for tutors and students between drop-in and appointment-based 
tutoring? 
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Uniqueness of UMPTs 
As argued, UMPTs are worthy of study as a unique group rather than merely as 
something similar to another group. Recall that approximately a third of all Calculus I students in 
the US work with an UMPT during their course (Bressoud et al., 2015). This is a group of 
mathematics educators that have contact with a high number of students while also having high 
turnover due to graduation. In my experience, this group of educators also often has fewer 
stakeholders objecting to new reforms in selection, training, or evaluation. This makes an MLC 
and UMPTs a population of potentially high-impact educators who may be more amenable to 
rapid changes in their pedagogical practices than professors or TAs.  
Their uniqueness requires that professional development aimed toward promoting best 
practices must begin by an examination of what best practices might entail. It cannot be assumed 
that what is best practice, for example, in a Calculus I classroom or Calculus I TA-led discussion 
section will be possible or desirable to replicate in an MLC focused on Calculus I tutoring. 
Inquiry-based classrooms often rely on small group discussions to generate multiple solution 
paths and encourage students to evaluate each other’s thinking. A single student working with a 
single tutor cannot generate the same variety of ideas or engage in the same types of evaluation 
that are possible in a classroom with multiple small groups of diverse students. Possible future 
research questions then could be: 1) How can a student be encouraged to engage in productive 
inquiry during tutoring? or 2) How do TA enactments differ between a classroom and within a 
drop-in tutoring center? 
Considering Tutor Backgrounds 
The final area of further research that I wish to suggest is around individual differences 
between tutors. As Battey and Franke (2008) found, an educator’s background and identity alter 
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the way that they take up professional development. In my study, I particularly saw how Lily and 
Danielle framed their roles, goals, and the resulting enactments through the lenses of being a 
teacher and being a student and how that altered their identities and thus their enactments. There 
are MLCs where all or most tutors are hired due to their being a mathematics major and having a 
high GPA, thus demonstrating content competence. However, the UMPTs in my study were 
quick to say that knowing something and knowing how to teach it are two different things.  
My case study participants emphasized non-academic goals like a positive affect, and 
non-mathematical lessons they taught like study skills and the value of productive struggle. They 
shared personal stories of near-failure and finding community as being formative toward their 
identity as a tutor. There are two reasons further research is needed into how a trajectory of past 
experiences shape tutor identity: First, it is needed so that we can have research-based selection 
criteria for hiring tutors. For example, it may be that tutors are more able to empathize with 
students if they have a history of mathematical struggle as well as success. It could also be that 
tutors with certain majors emphasize different aspects of their tutoring, like Jake the engineering 
major emphasized real-world examples in this study. Second, understanding the influence of the 
past experiences of individual tutors may help in developing better professional development for 
practicing tutors that is more effective in shaping their emerging tutor identities and therefore 
positively altering their practices. Two possible research questions could be: 1) In what ways 
does an UMPT’s field of study impact their tutoring enactments? And, 2) In what ways do tutors 
who have a future goal of teaching understand their role as a tutor in ways that are different than 
a tutor without a future goal of teaching? 
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My Future Research 
The contribution of this dissertation to future research is not limited to the work of others. 
Through this research I have developed my skills as a researcher in the ethnographic tradition 
and increased my sensitivity to non-mathematical factors that influence student success like 
belonging to a mathematical community. This dissertation helped me to develop as an 
interviewer and gave me experience in the powerful tool of stimulated recall while forcing me to 
consider that methodological choice from a sociocultural perspective ala Dempsey (2010), El 
Chidiac (2017), and Lyle (2010). 
This dissertation also resulted in a large data corpus which can be analyzed to begin to 
answer some of the above research questions and others. For example, I have stimulated recall 
and final interview data where my participants revealed a great deal about their beliefs of what 
mathematics is and what it means to know mathematics – two aspects of their beliefs in relation 
to their enactments that I could analyze with a particular focus. At the conclusion of my study I 
also invited non-case study UMPTs to participate in interviews using my protocol for final 
interviews with my case study participants. These additional seven interviews have not yet been 
transcribed or analyzed and provide data that may help to answer questions left in this study. For 
example, was Jake’s emphasis on real-world examples unique to him or representative of all 
engineering majors who tutored? 
My research goals for the next several years will utilize this data corpus and the skills I 
have gained in this study to continue to examine MLCs and UMPTs as one unique piece that 
may be key in improving student outcomes both academically and by providing a social and 
mathematical community in which they can belong. I see this work as equity work and hope that 
 292 
 
it will benefit students who just need a little help, a little encouragement, a little “push off the 
cliff” to be able to spread their wings and fly. 
Conclusion 
This dissertation has described the figured world of a mathematics learning center and the 
identities of the undergraduate mathematics peer tutors employed there. It is intended in the 
ethnographic tradition to be descriptive rather than prescriptive in nature. However, it is my 
intention that this ethnography will be utilized both in discussions of practice within mathematics 
learning centers, and as a call to further research on mathematics learning centers and 
mathematics tutoring at the undergraduate level. This study is intended as a beginning and an 
inspiration for many beginnings as we study MLCs, UMPTs, and how to best utilize both in 
creating more equitable communities in undergraduate mathematics. It has highlighted how the 
UMPTs have a unique role as almost-peers and the MLC can be a unique social as well as 
academic space. I believe that my work here has demonstrated that the role of a peer tutor and 
the figured world of a learning center can be leveraged as forces for inclusion, belonging, and 
enculturation into mathematical communities and desirable mathematical practices. 
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Epilogue 
I have had the privilege of sharing pieces of my dissertation work at several conferences 
both nationally and internationally and have been privileged to talk about my work with many 
researchers and practitioners at these conferences as well as those from the Special Interest 
Group of the Mathematical Association of American on Research in Undergraduate Mathematics 
Education (RUME) working group on Mathematics Learning Centers. These conversations have 
helped me to see how my own experiences, both as a tutor and in coming to know the particular 
tutors who participated in my study, may have shaped my perspective on the figured world and 
the results. I would like to share a few short notes on how these experiences have potentially 
shaped what I perceived in the figured world and how I view my research and that data collected 
almost a year and a half after taking my first field notes. 
I was surprised with how little interaction I observed between the TAs and UMPTs even 
though they both tutor in the MLC. The queue systems use by UMPTs and not by TAs helped to 
explain why I observed the pattern of enactments where the UMPTs congregated and socialized 
at the front desk while the TAs remained at the numbered table for their course.  It was less of a 
surprise, but certainly a period of acclimation to get used to the MLC running based on the 
queue. My own past tutoring experiences usually involved working with students for a longer 
period of time after they approached me in a learning center or when I have tutored privately and 
only had a single student. In particular, I had to consider what it means to tutor in a context 
where it is not normalized to sit and watch a student work for a period of time while providing 
feedback, instead of a more guided or focused process so that the UMPT could respond to the 
demands of the queue.  
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My background as a mathematics tutor, even in very different spaces, gave me a natural 
‘in’ as I began my research in the MLC. I was asked about my own tutoring experiences and 
shared stories from my own life of both tutoring and of being an undergraduate STEM student. 
At times my participants also asked me about my experiences in graduate school and as a 
classroom teacher as they made decisions about their future plans. My points of connection 
allowed me to ask questions and relate to my participants in ways that would not have otherwise 
been possible. 
I was also surprised by how the tutors in my study equated ‘bad student’ enactments to 
what sounded like moral failings, in addition to a lack of knowledge or experiences. For 
example, Jake talked about students being lazy (“not wanting to put in the work”) as much as he 
talked about students not knowing how to struggle productively through hard problems.I am 
unashamedly supportive of tutors, understanding their difficult task. My own experiences 
working as a tutor and with many tutors means that I do believe that most tutors take their work 
seriously and want what is best for students. Since the UMPTs were my primary source of data, 
my results naturally included more of their perspective than that of others. Notably, the views 
expressed by UMPTs about TAs and certain types of students were, at times, rather negative. 
These groups and individuals did not have a chance to share their perspective of their identities 
and enactments with me to the same extent that the UMPTs, particularly the four case study 
participants, were able to. I do believe that TAs have a distinct role from that of peer tutors and 
that their own identity work, once examined, will make their choices of enactments make sense 
within their perspective of their roles within the figured world. TAs, I believe, also care about 
their teaching and about their students even if they sometimes enact it in ways that may not make 
sense from a tutor’s perspective. I also believe that students similarly each have their own 
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heteroglossia that they navigate when choosing enactments around their mathematics coursework 
and making choices of if, when, and how to seek help. I tried throughout to put ‘bad’ as a 
descriptor of students into quotation marks as students’ enactments were viewed negatively by 
tutors who talked about them in negative terms like ‘bad. The ‘bad’ students’ enactments were 
doubtlessly sensible from their own perspectives and worked in some ways to reach their goals. I 
intentionally focused this study on the perspectives of tutors and consequently have not reached 
conclusions about the perspectives of other actors in the figured world since I did not solicit their 
explanations for their enactments like I did from the tutors. 
I am deeply indebted to my four case study participants and to many others in ‘the club’ 
who took time to make me feel welcome, ask about my study, and provide me with insight into 
their world. These individuals’ voices are I hope truly reflected in my conclusions. I would also 
like to acknowledge the missing voices from among the tutors – those of the UMPTs who 
perhaps were not in the club, or whose work and class schedules meant that we never met, and/or 
who did not complete my survey for whatever reason. I write down and share what I have 
learned in the MLC, but in doing so I must also be ready to admit that I know only thin slices of 
the whole and have only had the chance to see (and even then, quite imperfectly and with my 
own biases) through the eyes of a small subset of the people who interact within the figured 
world. I hope in the future to understand more and thicker slices and to find more tutors as well 
as students, TAs, and others who will help me to see the world from their places within it. I have 
continued to visit the MLC where this data was collected and to talk both to my former 
participants, other UMPTs, and the director of the MLC. These informal visits have 
demonstrated the persistence of the club. Few of the members that I knew remain, and yet the 
same enactments define an affinity group that still can be found there almost every time that I 
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visit. I also observed regular students I had come to recognize during data collection now serving 
officially as tutors in the MLC that supports the student-to-tutor narratives shared by my 
participants. Finally, continued conversations and observations have led me to believe that many 
of the attitudes and enactments that separated the TAs from the UMPTs are starting to change as 
well. The Director of the MLC attributes this to a new group of TAs for whom working some 
hours in the MLC with the tutors is normal, while during my data collection it was a newly 
added duty that some returning TAs resented.  
Figured worlds change over time, some things quickly, and others slowly. This 
dissertation is a snapshot taken from my own perspective as I sought to see through the eyes of 
the UMPTs as they navigated the figured world of their particular MLC in a particular semester. 
I certainly learned a great deal through this work, and hope that, even taken as a snapshot of a 
particular time and place, there are lessons that can be applied to current practices and future 
research in MLCs for the sake of both the students and the tutors. My own perspectives shaped 
what I have found and shared here, but over time my conclusions have carried forward into 
repetitions of enactments that I identified as key in the figured world or would have predicted 
from my conclusions. I encourage other researchers to bring their own diverse perspectives to 
bear on the study of MLCs as we build our knowledge of these figured worlds. 
May we all someday find our “club” and may we all seek to help others find theirs, too. 
  
 297 
 
References 
Battey, D., & Franke, M. L. (2008). Transforming identities: Understanding teachers across 
professional development and classroom practice. Teacher Education Quarterly, 35(3), 
127–149. 
Berger, M. (2005). Vygotsky’s theory of concept formation and mathematics education. In H. L. 
Chick & J. L. Vincent (Eds.), Proceedings of the 29th Conference of the International 
Group for the Psychology of Mathematics Education (p. vol. 2, 153-160). Melbourne: PME. 
Bowman-Perrott, L., Davis, H., Vannest, K., Williams, L., Greenwood, C., & Parker, R. (2013). 
Academic benefits of peer tutoring : A meta-analytic review of single-case research. School 
Psychology Review, 42(1), 39–55. http://doi.org/10.1016/j.jcomdis.2015.06.009 
Braathe, H. J., & Solomon, Y. (2015). Choosing mathematics: The narrative of the self as a site 
of agency. Educational Studies in Mathematics, 89(2), 151–166. 
http://doi.org/10.1007/s10649-014-9585-8 
Bressoud, D., Mesa, V., & Rasmussen, C. (Eds.). (2015). Insights and Recommendations from 
the MAA National Study of College Calculus. Washington, DC: MAA Press. 
Brown, J. S., Collins, A., & Duguid, P. (1989). Situated Cognition and the Culture of Learning. 
Educational Researcher, 18(1), 32–42. 
Carlone, H. B., Webb, A. W., Archer, L., & Taylor, M. (2015). What kind of boy does science? 
A critical perspective on the science trajectories of four scientifically talented boys. Science 
Education, 99(3), 438–464. http://doi.org/10.1002/sce.21155 
Chaiklin, S. (2003). The zone of proximal development in Vygotsky ’ s analysis of learning and 
instruction. In Vygotsky’s Educational Theory in Cultural Context (pp. 39–64). 
Chesterton, G. K. (1951). The Father Brown Omnibus. New York: Dodd, Mead & Company, 
Inc. 
Colvin, J. W. (2007). Peer tutoring and social dynamics in higher education. Mentoring & 
Tutoring: Partnership in Learning, 15(2), 165–181. 
http://doi.org/10.1080/13611260601086345 
Confrey, J. (1995). A theory of intellectual development. For the Learning of Mathematics, 
15(2), 38–48. http://doi.org/10.2307/40248118 
Cross Francis, D. I. (2014). Dispelling the notion of inconsistencies in teachers’ mathematics 
beliefs and practices: A 3-year case study. Journal of Mathematics Teacher Education, 
18(2), 173–201. http://doi.org/10.1007/s10857-014-9276-5 
Cunningham, J. (2013). Georg Simmel’s spatial sociology and tutoring centers as cultural spaces. 
The Learning Assistance Review, 18(2), 7–16. 
 298 
 
Dempsey, N. P. (2010). Stimulated recall interviews in ethnography. Qualitative Sociology, 
33(3), 349–367. http://doi.org/10.1007/s11133-010-9157-x 
diSessa, A. a. (2007). An interactional analysis of clinical interviewing. Cognition and 
Instruction, 25(4), 523–565. http://doi.org/10.1080/07370000701632413 
El Chidiac, F. (2017). SCNI: A robust technique to investigate small-group learning at college. 
In Proceedings of the 20th Annual Conference on Research in Undergraduate Mathematics 
Education (pp. 570–578). 
Emerson, R. M., Fretz, R. I., & Shaw, L. L. (1995). Writing Ethnographic Field Notes. Chicago, 
IL: The University of Chicago Press. 
Eschenbach, E. a, Virnoche, M., & Lord, S. M. (2014). Proven practices that can reduce 
stereotype threat in engineering education : A literature review. In 2014 IEEE Frontiers in 
Education Conference (FIE) Proceedings (pp. 1–9). IEEE. 
Esmonde, I., & Langer-Osuna, J. M. (2013). Power in numbers: Student participation in 
mathematical discussions in heterogeneous spaces. Journal for Research in Mathematics 
Education, 44(1), 288–315. http://doi.org/10.5951/jresematheduc.44.1.0288 
Estrada-Hollenbeck, M., Woodcock, A., Hernandez, P. R., & Schultz, P. W. (2011). Toward a 
model of social influence that explains minority student integration into the scientific 
community. Journal of Educational Psychology, 103(1), 206–222. 
http://doi.org/10.1037/a0020743 
Forman, E. A. (2003). A sociocultural approach to mathematics reform: Speaking, inscribing, 
and doing mathematics within communities of practice. In J. Kilpatrick, W. G. Martin, & D. 
Schifter (Eds.), A Research Companion to Principles and Standards for School 
Mathematics (pp. 333–352). Reston, VA: National Council of Teachers of Mathematics. 
Gee, J. P. (2000). Identity as an analytic lens for research in education. Review of Research in 
Education, 25(1), 99–125. http://doi.org/10.3102/0091732X025001099 
Gee, J. P. (2007). An Introduction to Discourse Analysis: Theory and Method (2nd ed.). New 
York, NY: Routledge. 
Ginsburg, H. P. (1997). Entering the Child’s Mind: The Clinical Interview in Psychological 
Research and Practice. Cambridge, MA: Cambridge University Press. 
Goodwin, C. (1994). Professional vision. American Anthropologist, 96(3), 606–633. 
http://doi.org/10.1007/s13398-014-0173-7.2 
Grossman, P., Compton, C., Igra, D., Ronfeldt, M., Shahan, E., & Williamson, P. (2009). 
Teaching practice: A cross-professional perspective. Teachers College Record, 111(9), 
2055–2100. http://doi.org/10.1177/0022487109336543 
Harré, R., Moghaddam, F. M., Cairnie, T. P., Rothbart, D., & Sabat, S. R. (2009). Recent 
 299 
 
advances in positioning theory. Theory & Psychology, 19(1), 5–31. 
http://doi.org/10.1177/0959354308101417 
Herbel-Eisenmann, B. A., Wagner, D., Johnson, K. R., Suh, H., & Figueras, H. (2015). 
Positioning in mathematics education: Revelations on an imported theory. Educational 
Studies in Mathematics, 89(2), 185–204. http://doi.org/10.1007/s10649-014-9588-5 
Heyd-Metzuyanim, E. (2013). The co-construction of learning difficulties in mathematics-
teacher-student interactions and their role in the development of a disabled mathematical 
identity. Educational Studies in Mathematics, 83(3), 341–368. 
http://doi.org/10.1007/s10649-012-9457-z 
Hodges, T. E., & Cady, J. A. (2012). Negotiating contexts to construct an identity as a 
mathematics teacher. The Journal of Educational Research, 105(2), 112–122. 
http://doi.org/10.1080/00220671.2010.529956 
Holland, D. C., Lachicotte, W., Skinner, D., & Cain, C. (1998). Identity and Agency in Cultural 
Worlds. Cambridge, MA: Harvard University Press. 
Holland, D. C., & Lave, J. (2009). Social practice theory and the historical production of 
persons. Actio: An International Journal of Human Activity Theory, 2, 1–15. 
Horn, I. S. (2008). Turnaround students in high school mathematics: Constructing identities of 
competence through mathematical worlds. Mathematical Thinking and Learning, 10(3), 
201–239. http://doi.org/10.1080/10986060802216177 
Jorgensen, R., Gates, P., & Roper, V. (2014). Structural exclusion through school mathematics: 
Using Bourdieu to understand mathematics as a social practice. Educational Studies in 
Mathematics, 87(2), 221–239. http://doi.org/10.1007/s10649-013-9468-4 
Jurow, S. A. (2005). Shifting engagements in figured worlds: Middle school mathematics 
students’ participation in an architectural design project. Journal of the Learning Sciences, 
14(1), 35–67. http://doi.org/10.1207/s15327809jls1401 
Kubli, F. (2005). Science teaching as a dialogue - Bakhtin, Vygotsky and some applications in 
the classroom. Science and Education, 14(6), 501–534. http://doi.org/10.1007/s11191-004-
8046-7 
Lasky, S. (2005). A sociocultural approach to understanding teacher identity, agency and 
professional vulnerability in a context of secondary school reform. Teaching and Teacher 
Education, 21, 899–916. http://doi.org/10.1016/j.tate.2005.06.003 
Leary, H., Walker, A., & Shelton, B. E. (2013). Exploring the relationships between tutor 
background , tutor training , and student learning : A problem-based learning meta-analysis. 
Interdisciplinary Journal of Problem-Based Learning, 7(1), 40–66. 
Lewis, K. L. (2016). Fitting in or opting out: A review of key social-psychological factors 
influencing a sense of belonging for women in physics. Physical Review Physics Education 
 300 
 
Research, 12(2), 020110. http://doi.org/10.1103/PhysRevPhysEducRes.12.020110 
Lyle, J. (2010). Stimulated recall: A report on its use in naturalistic research. British Educational 
Research Journal, 29(6), 861–878. http://doi.org/10.1080/0141192032000137349 
Ma, J. Y., & Singer-Gabella, M. (2011). Learning to teach in the figured world of reform 
mathematics: Negotiating new models of identity. Journal of Teacher Education, 62(1), 8–
22. http://doi.org/10.1177/0022487110378851 
Martin, D. B. (2007). Mathematics learning and participation in the African American context: 
The co-construction of identity in two intersecting realms of experience. In P. Cobb & N. S. 
Nasir (Eds.), Improving Access to Mathematics (pp. 146–158). New York: Teachers 
College Press. 
Matthews, J., Croft, T., Waller, D., & Lawson, D. (2013). Evaluation of mathematics support 
centres: A literature review. Teaching Mathematics and Its Applications, 32(4), 173–190. 
http://doi.org/10.1093/teamat/hrt013 
Matusov, E. (2007). Applying Bakhtin scholarship on discourse in education: a critical review 
essay. Educational Theory, 57(2), 215–237. http://doi.org/10.1111/j.1741-
5446.2007.00253.x 
Matusov, E. (2011). Irreconcilable differences in Vygotsky’s and Bakhtin’s approaches to the 
social and the individual: An educational perspective. Culture & Psychology, 17, 99–119. 
http://doi.org/10.1177/1354067X10388840 
Maxwell, J. A. (2013). Qualitative Research Design: An Interactive Approach (3rd ed.). 
Thousand Oaks, CA: Sage Publications. 
Michael, A., Andrade, N., & Bartlett, L. (2007). Figuring “success” in a bilingual high school 
figuring “success” in a bilingual high school. The Urban Review, 39(2), 167–189. 
http://doi.org/10.1007/s11256-007-0045-y 
Mills, M., Tallman, M., & Rickard, B. (2017). Research opportunities for RUME researchers in 
the context of mathematics resource centers. Presentation at the Annual Meeting of the 
Special Interest Group of the Mathematical Association of America on Research in 
Undergraduate Mathematics Education. 
Nasir, N. S., & de Royston, M. M. (2013). Power, identity, and mathematical practices outside 
and inside school. Journal for Research in Mathematics Education, 44(1), 264–287. 
http://doi.org/10.5951/jresematheduc.44.1.0264 
Nasir, N. S., & Saxe, G. B. (2003). Ethnic and academic identities: A cultural practice 
perspective on emerging tensions and their management in the lives of minority students. 
Educational Researcher, 32(5), 14–18. http://doi.org/10.3102/0013189X032005014 
Olson, S., & Riordan, D. G. (2012). Engage to Excel: Producing One Million Additional College 
Graduates with Degrees in Science, Technology, Engineering, and Mathematics. Report to 
 301 
 
the President. 
Peressini, D., Borko, H., Romagnano, L., Knuth, E., & Willis, C. (2004). A conceptual 
framework for learning to teach secondary mathematics: A situative perspective. 
Educational Studies in Mathematics, 56, 67–96. 
Perkin, G., Croft, T., & Lawson, D. (2013). The extent of mathematics learning support in UK 
higher education--the 2012 survey. Teaching Mathematics and Its Applications, 32(4), 165–
172. http://doi.org/10.1093/teamat/hrt014 
Philipp, R. a. (2007). Mathematics teachers’ beliefs and affect. Second Handbook of Research on 
Mathematics Teaching and Learning, 257–315. 
Roscoe, R. D., & Chi, M. T. H. (2007). Understanding tutor learning: Knowledge-building and 
knowledge-telling in peer tutors’ explanations and questions. Review of Educational 
Research, 77(4), 534–574. http://doi.org/10.3102/0034654307309920 
Sfard, A., & Prusak, A. (2005). Telling identities: In search of an analytic tool for investigating 
learning as a culturally shaped activity. Educational Researcher, 34(4), 14–22. 
http://doi.org/10.3102/0013189X034004014 
Skott, J. (2015). Towards a participatory approach to ‘beliefs ’ in mathematics education. In B. 
Pepin & B. Roesken-Winter (Eds.), From Beliefs to Dynamic Affect Systems in Mathematics 
Education (pp. 3–23). Springer. http://doi.org/10.1007/978-3-319-06808-4 
Solomon, Y. (2007). Not belonging? What makes a functional learner identity in undergraduate 
mathematics? Studies in Higher Education, 32(1), 79–96. 
http://doi.org/10.1080/03075070601099473 
Solomon, Y., Croft, T., & Lawson, D. (2010). Safety in numbers: Mathematics support centres 
and their derivatives as social learning spaces. Studies in Higher Education, 35(4), 421–431. 
http://doi.org/10.1080/03075070903078712 
Steenbergen-Hu, S., & Cooper, H. (2013). A meta-analysis of the effectiveness of intelligent 
tutoring systems on K-12 students’ mathematical learning. Journal of Educational 
Psychology, 105(4), 970–987. http://doi.org/10.1037/a0032447 
Steenbergen-Hu, S., & Cooper, H. (2014). A meta-analysis of the effectiveness of intelligent 
tutoring systems on college students’ academic learning. Journal of Educational 
Psychology, 106(2), 331–347. http://doi.org/10.1037/a0034752 
Stout, J. G., Dasgupta, N., Hunsinger, M., & McManus, M. a. (2011). STEMing the tide: using 
ingroup experts to inoculate women’s self-concept in science, technology, engineering, and 
mathematics (STEM). Journal of Personality and Social Psychology, 100(2), 255–270. 
http://doi.org/10.1037/a0021385 
Strauss, A., & Corbin, J. (1994a). Grounded theory methodology: An overview. In N. K. Denzin 
& Y. S. Lincoln (Eds.), Handbook of Qualitative Research (pp. 273–285). Thousand Oaks: 
 302 
 
Sage Publications. 
Strauss, A., & Corbin, J. (1994b). Grounded theory methodology. In N. K. Denzin & Y. S. 
Lincoln (Eds.), Handbook of Qualitative Research (pp. 273–285). Thousand Oaks: Sage 
Publications. 
Thompson, A. G. (1984). The relationship of teachers’ conceptions of mathematics and 
mathematics teaching to instructional practice. Educational Studies in Mathematics, 15(2), 
105–127. 
Topping, K. J. (1996). The effectiveness of peer tutoring in further and higher education: A 
typology and review of the literature. Higher Education, 32(3), 321–345. 
Urrieta, L. (2007). Identity production in figured worlds: How some Mexican Americans become 
Chicana/o activist educators, 39(2), 117–144. http://doi.org/10.1007/s11256-007-0050-1 
vanLehn, K. (2011). The relative effectiveness of human tutoring, intelligent tutoring systems, 
and other tutoring systems. Educational Psychologist, 46(4), 197–221. 
http://doi.org/10.1080/00461520.2011.611369 
Vygotsky, L. (1978). Mind in Society: The Development of Higher Psychological Processes. (M. 
Cole, V. John-Steiner, S. Scribner, & E. Souberman, Eds.). Cambridge, MA: Harvard 
University Press. 
Vygotsky, L. (1987). Thought and Language. (A. Kozulin, Ed.). Cambridge, MA: MIT Press. 
Walton, G. M., & Cohen, G. L. (2011). A brief social-belonging intervention improves academic 
and health outocmes of minority students. Science, 331, 1447–1451. 
http://doi.org/10.1126/science.1198364 
Wertsch, J. V. (1998). Mind as Action. Oxford, UK: Oxford University Press. 
Williamson, S., Hirst, C., Bishop, P., & Croft, T. (2003). Supporting mathematics education in 
UK engineering departments. In International Conference on Engineering Education (pp. 
21–25). 
Wilson, D., Jones, D., Bocell, F., Crawford, J., Kim, M. J., Veilleux, N., … Plett, M. (2015). 
Belonging and academic engagement among undergraduate STEM students: A multi-
institutional study. Research in Higher Education, 56(7), 750–776. 
http://doi.org/10.1007/s11162-015-9367-x 
Winawer, J., Witthoft, N., Frank, M. C., Wu, L., Wade, A. R., & Boroditsky, L. (2007). Russian 
blues reveal effects of language on color discrimination. Proceedings of the National 
Academy of Sciences, 104(19), 7780–7785. 
Wood, M. B. (2013). Mathematical micro-identities: Moment-to-moment positioning and 
learning in a fourth-grade classroom. Journal for Research in Mathematics Education, 
44(5), 775–808. http://doi.org/10.5951/jresematheduc.44.5.0775 
 303 
 
Woolfolk, A. N., Holquist, M., & Emerson, C. (1983). The Dialogic Imagination: Four Essays 
by M. M. Bakhtin. Contemporary Sociology (Vol. 12). http://doi.org/10.2307/2068977 
 
  
 304 
 
Appendix A: Survey Instrument 
Consent 
This survey is part of my dissertation study on how undergraduate mathematics peer tutors 
understand their role and experiences. The following survey consists of three main parts:  
1. Questions about what you believe about mathematics, teaching, learning and tutoring.  
2. Questions about what you do while you are tutoring and why.  
3. Questions about your background and experiences related to mathematics and to 
tutoring.  
Completing this survey as fully and honestly as possible will inform our understanding of 
mathematics peer tutoring and help further research into recruiting, training, and evaluating 
mathematics peer tutors in the future. This survey should take approximately 20-30 minutes to 
complete and should be completed in one sitting. 
 
This study may not benefit you directly. This is research intended to improve the mathematics 
education community’s understanding of the real world experiences of undergraduate 
mathematics peer tutors. Participation in this research is completely voluntary, and no monetary 
compensation is being offered. You may refuse to participate, withdraw at any time, or skip any 
question you do not wish to answer. Your decision to participate or withdraw will not be shared 
with others. If you agree to participate in this study, there is the inherent risk of potential loss of 
confidentiality. We will take every precaution to prevent this from occurring. When results are 
published, your privacy will be maintained so that individual data will not be identifiable. 
Original data sources will be kept in a secure location, and only I will have access to identifiable 
data. 
 
Analysis will be conducted on de-identified data. This is research intended to improve the 
mathematics education community’s understanding of the real world experiences of 
undergraduate mathematics peer tutors. If you have concerns about your participation in this 
study or your rights as a research subject, please contact the SDSU IRB office at 619.594.6622. 
If you have questions about the study itself, please say so now. If questions arise later, you may 
contact me at 651.434.8673 or kbjorkman2@gmail.com. You may also contact my advisor, Dr. 
Susan Nickerson, at snickerson@sdsu.edu. A copy of this consent is provided for your records. If 
you choose to participate, you will be taken to the beginning of the survey. I understand the 
above and consent to participate in this research 
o Yes (1)  
o No (2)  
 
Skip To: End of Survey If Q47 = No (2) 
End of Block 
Block 1: What is a Tutor? 
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Q1 This survey is going to ask you about your experiences as a mathematics tutor. The focus will 
be on your work as a peer tutor at your college or university's mathematics learning center. 
 
Q2 When I tutor I see my role as being most similar to... 
o A lecturer or professor teaching a class (1)  
o An instructor or teaching assistant leading a review section on what was covered in class 
(2)  
o A more advanced student helping someone who isn't as good at mathematics (3)  
o A friend helping a peer at about the same level of mathematical ability (4)  
o A solutions manual to help students see examples of how to do problems (5)  
o An answer key to help students make sure they are getting the right answer (6)  
 
 
Q3 I think that my tutoring has been successful when the student... 
Very Important to 
Success 
Somewhat Important 
to Success 
Not at All Important to 
Success 
______ ...really 
understands the big picture (1) 
______ ...really 
understands the big picture (1) 
______ ...really 
understands the big picture (1) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...improves 
their grade in the class (3) 
______ ...improves 
their grade in the class (3) 
______ ...improves 
their grade in the class (3) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
______ 6 (6) ______ 6 (6) ______ 6 (6) 
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Page Break 
Q5 I think the students who come in for tutoring would like me to be most similar to... 
o A lecturer or professor teaching a class (1)  
o An instructor or teaching assistant leading a review section on what was covered in class 
(2)  
o A more advanced student helping someone who isn't as good at mathematics (3)  
o A friend helping a peer at about the same level of mathematical ability (4)  
o A solutions manual to help students see examples of how to do problems (5)  
o An answer key to help students make sure they are getting the right answer (6)  
 
 
Q6 Students think my tutoring has been successful when they... 
Very Important to 
Success 
Somewhat Important 
to Success 
Not at All Important to 
Success 
______ ...really 
understands the big picture (1) 
______ ...really 
understands the big picture (1) 
______ ...really 
understands the big picture (1) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...can 
successfully solve 
mathematical problems (2) 
______ ...improves 
their grade in the class (3) 
______ ...improves 
their grade in the class (3) 
______ ...improves 
their grade in the class (3) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...has more 
confidence in their 
mathematical ability (4) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
______ ...feels more 
like they belong on campus/in 
their major (5) 
 
 
End of Block 
Block 2: Definitions 
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Q7 These questions ask about your personal definitions of several concepts. Please answer each 
with at least a complete sentence and no more than a short paragraph. There are not right answers 
since the questions want to know how you define these concepts for yourself. 
 
 
Q8 How do you define mathematics? 
 
 
 
 
 
 
Q9 How do you define learning? 
 
 
 
 
 
 
Q10 How do you define teaching? 
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Q11 A tutor is a person who... 
 
 
 
 
 
 
End of Block 
Block 3: Specific Tutoring Actions 
 
Q12 The following questions are about specific things that you do while you are tutoring. Please 
think carefully about your responses. For many people, it is helpful to think about specific 
examples from within the past week or two weeks when trying to estimate how often something 
occurs. 
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Q13 When you are tutoring... 
 
Mostly me, the 
tutor 
About half-and-half 
Mostly the 
student I’m 
tutoring 
 (1) (2) (3) (4) (5) (6) (7) 
...who does 
most of the writing? 
(1)  
o  o  o  o  o  o  o  
...who does 
most of the talking? 
(2)  
o  o  o  o  o  o  o  
...who asks 
most of the 
mathematical 
questions? (3)  
o  o  o  o  o  o  o  
...who decides 
when to move on to 
the next problem or 
example? (4)  
o  o  o  o  o  o  o  
...who selects 
most of the problems 
or examples? (5)  
o  o  o  o  o  o  o  
 
 
 
Page Break 
 
Q14 The next questions are about what you normally do or would be most likely to do in certain 
tutoring situations. Many people find it helpful when answering these types of questions to think 
back to a specific, similar episode you had recently while tutoring and then report what you did 
in that specific, similar episode.For each question please give a short description of what you 
would do and explain why. 
 
 
Q15 There is a student you often see working with another tutor. Today that tutor is out sick, the 
student came in and said "Nothing in lecture made sense and I need your help!" What is the first 
thing you say or do? Why? 
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Q16 A student you've never worked with before comes in and tells you that they failed the last 
test and can't afford to fail the one next week! What is the first thing you say or do? Why? 
 
 
 
 
 
 
Q17 A student comes in a few hours before homework is due and works with you every week. 
Their only question is "is this right?" Here they come again. What is the first thing you say or 
do? Why? 
 
 
 
 
 
 
Q18 The tutoring center is really busy today, with far more students than tutors. Everyone wants 
help and they want it now. What do you do? Why? 
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Page Break 
 
Q19 Please answer the following questions about your experiences as a tutor of 
mathematics in general. That is, describe an action, attitude, or strategy you might use when 
tutoring any level of mathematics rather than describing a specific course or topic. 
 
Q20 What is one thing you think you excel at doing as a tutor? 
 
Q21 What is one thing you think you can improve on as a tutor? 
 
Q22 What is one piece of advice you would give to a new tutor at your tutoring center? 
 
Q23 What is something that you wish other tutors did NOT do while tutoring? 
End of Block 
Block 4: Demographics and Background 
Q24 Now we just have a few questions about you... 
 
Q25 What is your year in school? 
o Freshman/First year (1)  
o Sophomore/Second year (2)  
o Junior/Third year (3)  
o Senior/Fourth year (4)  
o Fifth year or more (5)  
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Q26 What is your area of study? 
o Mathematics (1)  
o Physical science (physics, chemistry, etc) (2)  
o Biological science (biology, pre-med, etc) (3)  
o Social science (psychology, sociology, etc) (4)  
o Applied science (engineering, computer science, nursing, etc) (5)  
o Humanities (languages, literature, etc) (6)  
o Other (business, etc) (7)  
 
 
Q27 What career do you plan to have after graduation? 
 
Q28 What is your gender? 
o Male (1)  
o Female (2)  
o Not Listed (3)  
 
 
Q29 Age (in years) 
 
Page Break 
 
Q30 The following questions are about your tutoring experiences. Please read each question 
carefully. 
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Q31 How long have you been working at this tutoring center? 
o 1-2 semesters/less than a year (1)  
o 3-4 semesters/1-2 years (2)  
o 5-6 semesters/2-3 years (3)  
o 7-8 semesters/3-4 years (4)  
o More than 8 semesters/4 years (5)  
 
 
Q32 How many hours do you work during a typical week at this tutoring center? 
 
Q33 How many of those hours do you work with drop-in students rather than students with 
appointments? 
 
Q34 Approximately how many different students do you work with during a typical week? 
 
Q35 How many of those students have you worked with multiple times (including in previous 
weeks)? 
 
Q36 About how much time (in minutes) do you spend with an individual student at a time? 
 
Q37 What mathematics courses do you tutor at least once a week? 
 
 
 
 
 
 
 
Page Break 
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Q38 Prior to working at this tutoring center, had you ever tutored before? 
o Yes (1)  
o No (2)  
 
 
Display This Question: 
If Prior to working at this tutoring center, had you ever tutored before? Yes Is Selected 
Q39 Please briefly describe your past tutoring experiences (subjects/courses, student ages, where 
you tutored) 
 
 
 
 
 
 
Q40 Do you tutor right now outside of this tutoring center? 
o Yes (1)  
o No (2)  
 
 
Display This Question: 
If Do you tutor right now outside of this tutoring center? Yes Is Selected 
Q41 Please briefly describe your other tutoring positions (subjects/courses, student ages, where 
you tutored) 
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Q42 As a student have you received one-on-one academic tutoring, including while in K-12, any 
other colleges you have attended, and at this college? 
o Yes (1)  
o No (2)  
 
 
Display This Question: 
If As a student have you received one-on-one academic tutoring, including while in K-12, 
any other c... Yes Is Selected 
Q43 Please describe your past experiences being tutored (subjects/courses, your age/level of 
school, who tutored you [a teacher, friend, private tutor, etc]) 
 
 
 
 
 
End of Block 
Block 5: Future Research 
Q44 Are you willing to be contacted by a researcher to discuss your answers or participate in 
further research on mathematics peer tutors?  
o Yes (1)  
o No (2)  
 
 
Display This Question: 
If Are you willing to be contacted by a researcher to discuss your answers or participate in 
further... Yes Is Selected 
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Q45 Please provide your e-mail address so a researcher can contact you. 
End of Block 
End of Survey 
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Appendix B: Sample of Three-Column Data from Stimulated Recall 
Stimulated recall data was analyzed in context of the interactions it referenced. That is, 
the analysis of the stimulated recall around an interaction would always begin by reading both of 
the accompanying sets of notes. Field notes were taken in the moment while the interaction was 
being recorded in the MLC, while the second set of notes was generated by rewatching the video 
recording of the interaction at a later time. In neither case was the audio quality sufficient to 
make an accurate word-for-word transcription, but key phrases and notes on the general content 
of the interaction in both dialog and activity were recorded. The repeated exposure to the 
interactions we discussed meant that I, as the researcher, could recall and picture the specific 
tutoring interaction while doing analysis. In this way the field notes served as my own 
stimulation for recall of specific actions and utterances referenced by the participant and 
recorded in the transcript. The following is the three-column format I used during analysis and 
represents the field notes and stimulated recall transcripts corresponding to two consecutive 
interactions during one of Jake’s shifts. 
MS = male student, #3 = table number, FD = front desk, FDM = front desk staff 
Field Notes Notes from Rewatching Transcript of SR 
- New video starts > 
MS @ #3 < 
Asking what student is 
doing, so it isn’t calc 
II/math at all? 
Q: Non-math being 
tutored? 
“I would,” not “you 
should” 
Big picture > let’s do 
this problem 
[Jake] doing the 
writing, on small 
board 
“we want to find” 
 
~12 Scratch-work/side 
calculation 
“just a quick algebra 
Jake “FDM I’ve got 
discrete” he hollers at the 
FD and then goes to #3. 
Jake “so let’s go over 
what big-O notation 
means” then asks him his 
major is, then starts to 
write on the small 
whiteboard. He is kitty-
corner to the student and 
then flips through the 
student’s textbook. Jake 
“I’m just going to write 
down the handy little 
formula that we have 
here. This is crucial.” 
Jake is doing all of the 
writing while the student 
watches. Student does 
[08:28.13] Jake: Discrete, this one is uh, it's a little 
harder because sometimes I usually have to get the book 
open and try to go over it with them. 
 
[08:38.08] Researcher: So how is the role of a tutor 
different, like you know precalculus pretty well, but here 
you're relearning? 
 
[08:41.24] Jake: So this one is, it's not necessarily like 
relearning it's more like refreshing what are the 
variables, what are the cases that I have to do through. 
And then it's taught a little more differently, I have to try 
to abstract it more because it is proving something 
correct. I did take the same idea like, hey let's try it with 
numbers, prove a case like that, um, and then go from 
there. In, sometimes what I do with a lot of students is I 
ask them what their major is and try to apply it to their 
major. Like for example in this class there's a lot of 
computer science students, and I'm in computer 
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thing” 
 Student doing none of 
the writing, but 
dictating for [Jake] 
 
~16 “Let’s do the next 
one” 
[Jake] still writing, 
student watches 
“sometimes this is 
tricky” 
Reference to textbook 
repeatedly 
Student “yeah” not a 
lot of wait-time being 
practiced. 
“Now let’s actually… 
by doing that we found 
out…” student asks 
question “it depends.” 
“So the proof now… 
actually the easiest 
part” 
Student revoices 
back… 
“So, yeah” play 
around with them 
have open notebook and 
pen. Student uses pen to 
point at whiteboard (or 
maybe textbook?). Jake 
“it will make more sense 
what you do a problem. 
So I’m going back the 
same, let’s say we’re 
comparing it to N. It’s 
essentially comparing it 
to something where you 
know the speed of the 
function…” 
 
Jake using “we” and 
“we’re” but is doing all of 
the writing and the 
student isn’t contributing 
mathematics. Student 
asks about loss of 
absolute value signs, Jake 
explains, “can we choose 
an N that makes this true 
at some point?” Student 
“so we just need..” No 
real wait-time. Jake 
“when I do these 
problems I like to…” 
 
Student is now dictating 
what J is writing mostly 
now, J is 
helping/prompting some. 
J still doing the writing. 
Jake “that’s the big thing 
with big-O notation here, 
you just need to find 
values that work. That’s 
literally all you do.” 
 
Jake “let’s do the next 
one.” Jake and not the 
student is deciding to do 
the next problem before 
he leaves, he has been 
there about ten minutes at 
this point. J says that the 
next problem is trickier. J 
is driving forward 
movement, asking some 
questions, and student is 
jumping in, but I would 
say that the bulk of the 
work here is being done 
by J. J talks about 
graphing it out to tell…  
engineering so I can usually relate a lot of things I can 
relate to ideas of programming or something, something 
like that. In this case I couldn't do that, um, and this idea 
wasn't really nice to try and explain like that so I had to 
adapt it to, try to put it into terms that wasn't computer 
related. 
 
[09:37.01] Researcher: OK, but like if it was a biology 
major in calculus? 
 
[09:41.12] Jake: Yeah, I would, yeah I would try to find, 
I usually try to find some example. Like I would do... 
um, like, you know bacteria growth rates or something or 
population dynamics or something and try to make it 
seem a little more practical. And it makes the students 
like it a little bit more if they know what it applies to. A 
lot of those students don't just want to learn math for the 
sake of math. 
 
[10:05.21] Researcher: So you want student to like math 
and not be afraid? 
 
[10:08.04] Jake: Yes. Math is super useful it's not, that's 
a big thing with a lot of people who come in, they're like 
I'm just doing math to do math, and I'm like, no there's 
applications and sometimes I feel like math education we 
don't focus as much on the applications. I focus a lot on 
it because I'm in engineering so I see applications every 
day. But, like, students who are taking them as prereqs 
for classes at the lower levels, they don't always see the 
applications. And I think, I think more word problems 
the better, I know it scares people, but I think that over 
time it actually makes math easier if you have an idea of 
what it's applying to. 
 
[10:42.28] Researcher: How does that make it easier? 
Word problems are hard, right? 
 
[10:50.20] Jake: Yeah, word problems are hard, but for 
example if you relate it to a physical meaning, and you 
see an equation that's similar you can relate it in a 
physical sense. Like you think of sine waves, I think of a 
swing and that helps me a lot, and so, people just get 
scared of the words - of translating words to math and I 
think that's the big problem with word problems. 
 
[11:08.00] Researcher: OK, yeah, but then going the 
other way, taking math and having a way to relate it to 
words is helpful. 
 
[11:12.17] Jake: Yes, I think seeing word problems helps 
you start to see more variety in math. 
 
[11:16.07] Researcher: So we make you do the hard stuff 
to make the other part? 
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Jake “so yeah, that’s what 
you do, you just look for 
the maximum value.” 
Some back and forth, 
student is asking 
questions, J gives 
explanations, now back 
into the work and the 
student is dictating to J to 
write. “At this point 
we’ve just done the 
scratchwork. Finding M 
is just the scratchwork. 
Writing the proof out is 
the easy part. So what 
you’re going to do is…” J 
writes down proof. 
 
J “just play around with 
the functions, and if you 
need to graph functions.” 
Student initiates a 
rehashing/summary. J 
clarifies one or two 
things. Then J gets up and 
leaves. 
[11:21.24] Jake: Yup, and I think the harder you go it 
makes the other part easier. 
 
[11:26.00] Researcher: I was a math major, I never 
applied stuff, but I can appreciate this. 
 
[11:36.14] Jake: Yeah a hard time with this class, too, 
some students don't care to write along with it, they just 
try to absorb it. So it's like, are they losing interest? 
 
[11:47.01] Researcher: So like he's watching you write? 
 
[11:50.23] Jake: Yeah, um, and it all depends on the 
student, I don't want to be like, hey write this down, 
because I feel like they have to learn their own way. 
Some students want to write down exactly what I do so 
they'll ask me to pause, I'll pause for them, some students 
just want to watch and learn by examples. So right now, 
just honestly I'm going through a basic example of the 
problem. I'm doing the whole thing through, and 
explaining what I'm doing. Then I set myself up knowing 
that I'm going to do a second problem. And I make him 
fill in blanks, so, like to remember the definition, I'm 
like, hey right here I have to apply what definition? And 
then they got to fill in the blanks, and then I feel like that 
works a lot better. Especially in discrete mathematics. 
 
[12:36.08] Researcher: So you're giving him an example, 
and then you're, you're still doing most of the bulk of the 
work of the problem but he's... 
 
[12:41.09] Jake: Filling in the blanks 
 
[12:41.09] Researcher: Filling in the blanks 
 
[12:43.06] Jake: And then I, alright, try one on your own. 
He has a template now of what he can do. See if he can 
apply it and try to make those connections. 
 
[12:54.18] Researcher: Is that something like, this is a 
proofs-based discrete math course, right? 
 
[12:55.19] Jake: Yeah, so I do that a lot, I always try to 
do an example. Rather then, what do your notes tell? I 
remember from when I learned it was like, seeing one 
good example done before I even have them solve the 
problem along with me helps them a lot just to like see 
an example of how to set it up, because otherwise they 
just stare. Which is, you know, difficult. So I have to 
give them a kick off. 
 
[13:18.06] Researcher: Seeing it done right correctly that 
first time. 
 
[13:25.13] Jake: Yeah. That class is one of the ones that 
people are also scared of it, so many symbols. 
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[13:33.19] Researcher: Is that a class they take pretty 
early? Have they encountered it a lot? I mean math 
majors see symbols all the time. 
 
[13:43.16] Jake: Yeah, but it's the first class where you 
see all these symbols and you're looking at math a lot 
differently so there's a lot more mental friction in this 
course. It's a little, you've got to try to make them think 
differently. They have this idea that because I took this 
class and I know it now, that I was probably really good 
at it. But I struggled the same amount that this person is 
struggling now, I was the same way, and you just have to 
try and teach them, like, you should struggle in this class. 
This class shouldn't be that you see it and you can prove 
it. 
 
[14:14.22] Researcher: OK, so part of what you're 
teaching here, tutoring here I guess, is not just this is 
how to do this kind of problem, but also like, by the way, 
this is supposed to suck. 
 
[14:29.13] Jake: Yeah, honestly that's what I do. That's 
what I tell them, this should take you like hours to solve 
all these problems it shouldn't be like a normal 
homework assignment where you solve, check your 
answers, cool it's good. You really have to think, I tell 
them play around on a whiteboard, try a bunch of ideas 
until one seems it logically works, and if you really can't 
get it, then come in. That's how I got through the class 
there was no tutor for me, there was the professor and I 
would go to the professor all the time. But I wasn't just 
going into the professor being like, hey I don't know how 
to do any of this, teach me this, because a lot of students 
come in and they're like I want this taught to me, but I 
don't feel comfortable, like the professor, reteach me this 
that you taught in class. So then I, so I went through this 
struggle where I was like, I had to go through this, spend 
hours on it, struggle a lot, you guys should, too. Don't 
just come in here and be like, I should be able to do this 
fast. 
 
[15:14.03] Researcher: Do you think that they receive 
that pretty well when you're like... 
 
[15:16.02] Jake: Some do, some don't, I get ones that 
come in there who are just frustrated and I can see that 
they didn't try enough on the problem because they feel 
like it should be easy. But it's really not. Basically 
because the proof isn't long, doesn't mean it should take 
you five minutes to do. If it takes you an hour, it takes 
you an hour, but that's normally, it's the first step into 
higher level math where you have to work a lot, your 
work ethic has to change a lot. And a lot of students 
aren't prepared for this class. It's a different thinking than 
you've ever thought, um, it takes a lot more work and it's 
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a class where you actually have to read the book. And 
that's a big problem, because people don't want to read 
the book. This is a class where you need to read the 
whole book, every word of the book and you do every 
problem if you want to do well. And that's hard to get 
people to do, because it's like, I don't read the books for 
my other classes and I do fine. But here's the exception. 
 
[16:16.03] Researcher: So part of what you're tutoring is 
not the mathematics almost? 
 
[16:17.01] Jake: Nope, it's strategy on how to do well. A 
lot of times I'm telling students how you should study for 
the test, not what to study, how to, how to best learn it. 
 
[16:28.18] Researcher: Do you think that that's a unique 
role for a tutor, like, do professors do that too? Should 
professors do that too? Or is that like, this is a thing that's 
a tutor job. 
 
[16:39.15] Jake: I, I don't think that professors should 
necessarily be accountable to tell them how to study. I 
think maybe give them an idea what they're going to be 
tested on which they usually do, you cover chapters and 
you know what you're going to be tested on, I think it's 
up to the students to learn, to an extent, there's so much 
to learn I don't think that professors should necessarily 
spend the time teaching you how to learn. Um, I believe, 
like these higher classes especially, you should know. If 
it's not, these higher classes you should know how to 
learn, you should be ready to do it, yes you're going to 
struggle, so that's why I feel like you have to give the 
clues like, hey, this is what they're expecting of you I 
know you haven't seen this before but the teacher isn't 
going to be teaching that. And I don't think the teacher 
necessarily should, there's too much material to cover for 
a professor to spend their time doing that. I mean, there 
needs to be some independence of students, especially in 
these harder subjects. 
 
[17:26.18] Researcher: OK, the tutors are almost like a 
stop-gap for the students who aren't quite there yet? 
 
[17:32.01] Jake: Yup, I think we kind of bridge the gap, 
A we can kind of tell them you need to do this, the 
professor's not going to tell you, and people don't like 
that, they're so used to like, oh but they didn't tell us this, 
or they didn't teach us this. It's really hard to convey that 
they really aren't supposed to teach you everything. The 
professor only has a certain amount of hours per week, 
you can't expect everything out of it. I think that's a big 
thing that's wrong with, like our, I don't know our 
society, like the internet, people have gotten over reading 
the books and just looking up the answer. And that's a 
big problem because in these classes you still got to do it 
like how it used to be done - read the book, you need to 
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learn from the book. And I think that that's a big problem 
people are like the teacher didn't teach it so I shouldn't 
have to read it. So I think you got to read extra stuff, just 
because the teacher didn't teach about it you still have to 
read it. 
 
[18:26.14] Researcher: OK, so you're a nudger in that 
direction. 
 
[18:33.04] Jake: Yeah, yeah, and they don't always like 
it, but it's OK anyways. 
 
[18:37.13] Researcher: So we don't want them to be 
afraid, we want them to like math, but it's OK if they 
don't like some things we tell them? 
 
[18:39.25] Jake: Yeah, yup, they don't like a lot of things 
I tell them. I don't know they just hit with the, they try to 
hit you with the well you're really smart idea and I'm like 
no, I'm the same as you I just, you just got to put a lot of 
effort into it. And people just don't want to put a lot of 
effort. Which, I mean to some extent I understand, 
especially there's a lot of students where this is not 
interesting to them at all. I get that it's hard. 
 
[19:05.08] Researcher: That's those lower-level classes. 
 
[19:04.25] Jake: Yeah, uh, and it's like, yeah you're not 
interested, you still have to put the work, though, you 
still have to know it. And that's a hard thing to convey. 
And that's a hard thing for me, because I know I liked it, 
so for me it wasn't as hard so I don't, 
 
[19:22.07] Researcher: It was still hard work but you 
enjoyed it. 
 
[19:21.25] Jake: I enjoyed it, yeah. Like I was willing to 
go through it, with some people it's like the most dreaded 
thing. But once you get up to something like this level of 
class that I'm tutoring right now, you need to find a way 
to like it somehow. You kind of need to find a way to get 
through it because if you can't get through this, you can't 
get through the other classes. I don't think that they 
should babied because I think they're - I think some sort 
of weeding out is good, in mathematics especially. 
 
[19:47.26] Researcher: OK. Weeding out like some 
people will never really be able to do math, or you're 
really not putting in the time? 
 
[19:53.07] Jake: You're not putting in the time, I believe 
that everyone can do math. I don't think that people are 
like, if you learn it and you struggle at it, that's good. So 
weeding out I know is a bad term, because it means fail, 
but, there's some people who just don't put in the effort 
that it's like, why are you going to suffer through the rest 
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of these classes and complain? Come complain to us as 
tutors that you can't get it, but you won't put in the work, 
so we're picking up your work for you.  
 
[20:20.09] Researcher: So do you think people are 
coming into the the tutoring center like – like are those 
people coming into the tutoring center who don't want to 
put in the work, or who don't know how to put in the 
work, or are just stuck on something, or a mix... 
 
[20:31.05] Jake: I almost think, I think it's half and half 
to be honest. Half the time get people who are just 
genuinely having trouble on a couple of problems, but 
they're not here for us to teach them. Actually, I would 
say, it's more than half come in you know just to get 
some help, they mostly know it, but they just need some 
help. But you do get like, I would say, 35% is what I 
would estimate around that come in and they're like, I 
don't know anything and then they'll just complain the 
professor doesn't do this. And then that puts us in an 
awkward position. I need to say I can't teach you 
everything let's go over this one concept. 
 
[21:03.20] Researcher: So you're not a teacher you're a 
tutor? 
 
[21:07.03] Jake: And I tell them, you need to look, look 
through your notes before you try this. Because that's a 
big thing, us tutors we can't be teachers. We have to help 
a bulk amount of people across all different subjects we 
don't have time to sit there and describe how to do what 
you just learned in lecture all day. And that's a big thing. 
 
[21:27.24] Researcher: Is that a feature mostly you think 
of the formatting here or is that like a teacher is a 
different than a tutor more globally than that? 
 
[21:35.12] Jake: Um, I just, people, a big thing is uh, I 
don't know how to express this, I think that students see 
tutors in an incorrect a way, and they expect I don't need 
to go to cla – that's a big thing people a lot of people are 
like why to go to class if my professor can't teach me. 
And I'm like, no, you go and don't learn. Like, I've been 
to the same kind of classes, the professors teach. They 
want it spoon-fed they want it fast and easy, like, half the 
time they can google something and that's what they 
want from us. They want us to google and give them one 
formula that solves everything for them. They don't want 
to understand it, which I don't like that conception, so, 
students I tutor if they start asking me that then I making 
them, like, understand the concepts which they may not 
like because I'm not feeding them the answers. 
 
[22:27.11] Researcher: OK. 
 
[22:27.22] Jake: I try to make them draw their own 
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conclusions. 
 
[22:28.03] Researcher: So that like 35% is in here and 
they're just like, I just want perfect homework scores 
kind of an idea? 
 
[22:36.17] Jake: Yup, yeah, and I don't like that. I think 
it's good, like I tell people, hey, it's good if you get stuff 
wrong, you learn from messing up. You're not here to get 
perfect grades, yes it's nice to get a good grade, but if 
you're not really getting something I think getting those 
wrong makes you want to learn it. Like I don't want you 
getting 100% and there was a person who really tried 
hard, they're struggling, but they're not asking us to 
spoon-feed them, and so they're not doing as well, but 
they're actually trying to understand and they end up 
doing better anyways. I see that a lot in my classes, I 
know people who will cheat and who will get better 
grades than me, but in the end, I go to the next class and 
they don't, I know the material, I didn't do as well 
maybe. 
 
[23:23.11] Researcher: But you know the material. 
 
[23:22.15] Jake: Yeah, so I think that some level of 
failure in some things is good. 
 
[23:26.28] Researcher: Yeah, when it's accurate failure. 
 
[23:30.09] Jake: Yeah, when it's accurate failure. 
 
[23:30.28] Researcher: You're failing because you don't 
understand this is different then you're failing because 
this is a poorly worded question on WebAssign. 
 
[23:35.01] Jake: Yeah, exactly. Yup. You just didn't 
understand it correctly. So I spend, with this class at this 
time, it wasn't super crowded there wasn't a lot in the 
queue so I was able to spend more time with this student. 
And this subject takes a little more time and right now 
I'm one of the only tutors that's more confident in 
tutoring it, so it does take a little bit more time, but 
 
[24:01.17] Researcher: Yeah that was my other question, 
discrete's not on the, we don't have a sign on the wall for 
discrete. 
 
[24:03.15] Jake: No, but we get a lot in and we need, it's 
a difficult class in that it kind of needs a little more focus 
because a lot of students just kind of go through it and 
it's like the basis of any higher level mathematics, so, I 
think it's a very important class and there aren't a lot of 
resources for it because not a lot of people want to tutor 
it, because it is a harder class, a lot of people might not 
like it, the people that can tutor like the higher level, the 
upper division math majors, are just as busy. You know, 
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there are some that work here that will do it, but that's 
another thing you don't use exactly what they did you 
kind of lose it. 
 
[24:42.20] Researcher: Well I saw, like, this one waited 
for you, there was a different one from Calc II that you 
didn't take, that [Tutor A] took. Like, 
 
[24:51.26] Jake: So we kind of split them up by what 
we're good at tutor-wise. If it's discrete, it's a priority 
kind of thing. If I see someone from like Calc II but then 
someone from discrete comes afterward. I'm not as 
comfortable with Calc II, but I'm comfortable with 
discrete and I know that discrete person would be 
waiting for a long time if I don't help them. Because I 
know when I work there's no other tutors really like to 
teach discrete, so I'll be like, I'm going to go there, help 
who was ever next after that. 
 
[25:23.22] Researcher: So it's like an optimization 
problem. 
 
[25:24.16] Jake: Yeah, exactly, I try to optimize on how 
many people I can help at once. Like with discrete if 
there's a lot of questions I try to get them all to the same 
table, uh, 
 
[25:35.01] Researcher: Yeah, I saw like, is that Jake 
teaching discrete mathematics to 20 people? 
 
[25:38.12] Jake: Yeah, it was like giving a lecture it was 
very interesting, very nerve-wracking. 
 
[25:42.16] Researcher: I didn't have a video camera but I 
took copious notes. 
 
[25:49.05] Jake: That was – that was new for me. Last 
semester I had a consistent – six students would come 
every time I worked and they would always be there. So 
I more helped this group and we all worked through it 
together which was really nice. And those students ended 
up doing, they came in, they were struggling, they ended 
up all doing really well in that class because, well, they 
all worked together through it and rather than me 
teaching them everything I would like work through 
maybe a problem with them, and then I would actually 
work with them. I'd be like, alright you guys all work 
together and then we would all end up doing it together. 
They would help me, because you know I didn't use it 
over break so I kind of forgot some stuff. And we 
worked through it together and they ended up doing well. 
This semester it's more individuals come in and it's 
actually harder with just helping one individual. 
 
[26:34.06] Researcher: Is that because there's one at a 
time or because it's not the same regular person and you 
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don't have like - ? 
 
[26:37.04] Jake: It's not the same regular person, and I 
feel that it works better in group setting with a class like 
this. Like, having people work together and show their 
different thoughts. Because everyone thinks differently 
and this is a class where thinking, seeing different 
viewpoints is crucial, and the consistency of how I had 
students. These students aren't as consistent this 
semester. And then so they still struggle, they come in 
when they're doing bad, rather than come in consistently 
just to do, just to learn it. And it's kind of nice when you 
get those regulars who come in, they're consistent they 
don't like, have you spoon feed it, they just want like 
little bits and tips. So they work in here and then once 
they do they have a question, then, oh, help me. Those 
students usually do a lot better. Rather than the student 
who comes in, you know, the day before a test and wants 
you to teach them everything. 
 
[27:24.29] Researcher: Are those not your favorite 
students? 
 
[27:32.19] Jake: Like, I get it, people are busy and 
whatever. I think a big problem is people try and think 
cramming works, which it doesn't, especially in 
mathematics. 
 
 
~24 – E of I –  J returns to desk, then 
looks at queue. J “[A] are 
you taking anybody? 
Want to do the Calc III? 
I’ll do the business calc.” 
[27:39.22] Researcher: OK, so discrete guy and this guy, 
I feel like you're just cycling back and forth 
~25 #8 MS bus. Calc. 
Student making 
“hopeless/dunno” 
gesture. 
MS explaining work, 
looks already a bit 
frustrated. 
“I’m going to do it out 
real quick” 
[Jake] does own work 
on sm WB, not 
looking in detail over 
students work. 
“So the trick here…” 
“OK, so here’s the 
reason…” 
“Now what you need 
to do…” 
“It should be, yeah” 
“did you want to learn 
this thing?” 
“yeah” 
J goes to #8. Student has 
open laptop and 
notebook, when J comes 
up he briefly explains his 
work. Student explains 
that he found the critical 
points, but that the 
computer said that the 
answer was wrong. J “I’m 
just going to do it out real 
quick.” J copies problem 
from laptop to small 
whiteboard and starts to 
work on it. “Does it come 
out nicely?” Student says 
that it does. 
 
J finishes most of the 
problem, “Ok, so the trick 
here is… so the wording 
is asking for absolute 
minimum. So what I 
 
[27:45.28] Jake: So they were mainly throwing in, and 
this is like the first semester, I never really saw questions 
on business calc last time. And I feel comfortable doing 
it, it's like regular calculus and right now they're not even 
applying it to necessarily a business problem, but yeah I 
was cycling through. But this student, actually, was nice 
that I wasn't spoon-feeding him anything, he kept 
running into some algebraic, or some conceptual issues. 
And I could understand it because it wasn't super clear, it 
talked, it didn't talk about local minimums and 
maximums versus absolute minimums and maximums 
and I kind of had to be like, here's the idea give him a 
visual interpretation. Then he was like, oh I get it, he got 
the problem right without me even doing to much, like I 
started going through it and he was like, oh, I see it, 
boom gets the right answer. 
 
[28:30.23] Researcher: So, I don't remember this guy's 
name, whatever his name is. When his name appears in 
the queue again is that another one you prioritize, like, 
oh yeah, I was working with this guy? 
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“It’s a lot faster” would do…” J draws a 
picture and explains how 
a local minimum and an 
absolute minimum differ. 
Jake’s language here is 
very “so you are going 
to…” student asks a few 
clarifying questions. J 
“you usually want to plug 
in both and then…” 
 
Before J leaves “do you 
want to learn this 
quickly?” He shows the 
student factoring, with the 
“X” shape and then 
showing how he takes out 
the “a” value. J “a 
substitute showed me this 
in high school.” J doesn’t 
ask if the student has 
another question before 
he leaves. 
 
[28:38.27] Jake: No, I usually don't depending, it 
depends on the – it depends on the type of person 
sometimes. Because there sometimes like we get regulars 
or you've helped people that you just can't work with. 
You have a hard time working with them, you just can't 
get along with them sometimes, that happens, sometimes 
there's people who really just don't care about math and 
they just start insulting it. Sometimes I'm just like, if they 
just keep asking questions I'm like, can someone else do 
it, like, I just can't deal with it any more. I try to be 
polite, but I just can't keep tutoring the same person. But 
it just happened like this guy, he was good, it just so 
happened that his name would pop up in the queue so I 
just kept returning back to him and then the other guy 
kept putting in questions. There wasn't a whole lot of 
other questions being asked. 
 
[29:25.27] Researcher: So good means like, the student 
is kind of aligned with... this is the kind of student that I 
like to help 
 
[29:30.17] Jake: Yeah 
 
[29:30.17] Researcher: They want to understand? 
 
[29:34.12] Jake: Exactly, they want to understand it, they 
aren't here to be spoon-fed, and they're polite to the 
tutors. 
 
[29:39.14] Researcher: OK. 
 
[29:41.08] Jake: because you get students who aren't 
polite, students who insult professors constantly I can't, I 
just try to tell them like, hey no, but they just keep 
insulting them and I just you know ignore them or, 
sometimes I don't know how to respond to that because 
it's like don't, you know... 
 
PART II 
 
[00:00.14] Jake: don't blame your failure on a professor. 
 
[00:02.18] Researcher: Ok. Does that put you in an 
awkward position? 
 
[00:05.19] Jake: It puts me in a very awkward position 
because they want me to agree. Or like to be like, hey, 
they're like, hey you think this professor was bad too? 
And I'm like, no, and they're like how? And then they'll 
try to argue with me and it's just unpleasant like, I want 
to maybe, there was a professor, maybe I didn't 
particularly care for the learning style. You know, I'm 
not, people diss the professor and it's like a 
[unintelligible] like me, but I'm like, I get it if you maybe 
don't like the learning style this is why you need to learn 
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on your own. And that's going back to – in college, 
teachers can't spoon feed you everything. They can't 
teach you the way that you want to be taught. So, but 
they try to blame it on teachers rather than them. And I 
want to say, hey, don't blame it on them, blame it on 
yourself, but I can't do that, that's very awkward. 
 
[00:46.10] Researcher: So, the students you don't want to 
return to are the ones where everything just turns 
awkward and it becomes less about math? 
 
[00:52.16] Jake: Yup. Exactly. That happens uh, 
regularly, so. I try to make students graph things a lot. 
Graphing helps people and people are scared of graphs, I 
try to make them not scared of graphs. And so, yeah, 
because people will say, I don't know how to graph it, 
and I'll say, did you try plugging in points? They're like, 
what? I'm like, yeah, you don't have to know what the 
graph - like you get a complex function you don't already 
have to know be able to see what the function what it 
looks like, pick some random points, plug it, and then 
draw lines between them. 
 
[01:27.24] Researcher: Well, especially in calculus. Hey 
look I know all about the maxes, mins, and concavity. 
 
[01:33.24] Jake: Yeah, so like that's the thing I was 
showing him. What if it looks like this? What if it, and 
doing that, and hopefully they will try to do it. But I've 
noticed that students don't like to graph things. They just 
want to try and plug in a calculation, get the calculation. 
But like I try to say like, think about it conceptually 
before just saying, what rules do I know? Derivatives 
and stuff like that. 
 
[01:56.03] Researcher: OK. 
 
[01:57.28] Jake: Think about it physically. That might 
just be a thing because I'm like engineering I try to look 
at everything like a concept of a physical system 
working. But I think it can really help people just by like, 
seeing something, you know. People like visuals a lot but 
they don't think that math can be visual, but math is 
actually can be very visual if you know what to do. 
 
[02:15.27] Researcher: And sensible. Like it's supposed 
to make sense. 
 
[02:17.29] Jake: Yeah, and it does, like there's, math 
once you break it down isn't all that complex. It's putting 
a bunch of very simple ideas together to make a very 
complex thing happen. That's how I try to break it down, 
it makes math a lot easier. But students don't see that 
they get stuck up in the calculation. 
 
[02:42.28] Researcher: The busy-work part, or, not the 
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busy-work. 
 
[02:44.06] Jake: Because that's what students think math 
is, and that's what I think a big problem, they think math, 
they have this idea that math is just busy-work 
calculations. Which, math, it's not, like, 
 
[02:55.28] Researcher: So part of you job sometimes is 
like this big meta thing? 
 
[02:58.00] Jake: Yeah, this big meta thing. I'm like think 
about it - think about it like this. For example, like 
functions, talking about domain and range. I try talking 
about like here's like an input into something and an 
output. You can put like a piece of food in here and it 
does something and comes out like this. Try to think of it 
like that rather than just like, OK, domains deal with 
what axis? That's a big problem. People try to associate it 
with the math terms, and I'm like, no, it's simpler than 
that. Here's a general description of what it does. So 
that's what I think a big thing that I try to do is. Oh yeah, 
sometimes I teach them tricks if they get main idea 
which I taught him here. 
 
[03:45.08] Researcher: Tricks are good. 
 
[03:49.29] Jake: I don't teach students who don't 
understand things tricks too much. If they're just like, 
they don't understand things I avoid the tricks. But this 
student understood things well. He noticed that 
something and was like, whoa you did that really fast 
and I'm like, alright I'll teach you it. I know they're 
students who when the don't learn derivatives but they 
need to find a maximum of something they will still take 
the derivative. And I'm like, no, because you can't do 
that. And I'll see other tutors like, well you can just do 
this, I know you haven't learned it but here's how you do 
it. I'm like, I don't think you should do that. If a student 
hasn't learned the idea, don't teach it to them yet. 
 
[04:24.27] Researcher: Idea first, computation after? 
 
[04:23.16] Jake: Yeah because a lot of tutors for 
example, the limits thing, L'Hospital's rule. A lot of 
tutors will just be like, here's just this rule just use that 
because they don't want to use the manipulation. 
 
[04:34.29] Researcher: Hey, some of those 
manipulations are butts. 
 
[04:36.16] Jake: Yeah, no, no they are and I still, I 
struggle on them and I had one the other day, oh so easy 
with L'Hospital and I wasn't trying to say anything about 
it. I just asked the TA for the class to do it, the TA was 
also, I just wish that I could L'Hospital this. And then 
finally a student was like, oh the professor did this one, 
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here's how you do the manipulation. Run into that 
problem a lot. Half the time – I know there's a lot of 
tutors they see like, maximum of a parabola and they 
forget how they do it the precalc way, like, man, if I 
could just take the derivative. 
 
[05:12.14] Researcher: Turns out I can't do that, darn it. 
 
[05:12.13] Jake: Yeah. I had to one time because I didn't 
know. But I was pretty sure that I could derive it from 
taking the derivative. 
 
[05:18.24] Researcher: Oh, look, he gave a thumbs-up 
sign to the camera. Thanks, [student]. I'm glad to see it's 
not being super disruptive to film. That was my primary 
concern with having a camera in here was like, I don't 
want to actually disrupt tutoring. 
 
